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APPENDIX M

LIFE-CYCLE IMPACT ASSESSMENT RESULTS

Table M-1.  CRT LCIA Results for the Renewable Resource Use Impact Category
Process Group Material LCI Data Type Renewable

Resource Use (kg)

% of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Water secondary 4.69e+02 3.57e+00

Invar Water secondary 3.96e+01 3.02e-01

Lead Water secondary 1.40e+01 1.07e-01

Polycarbonate Production Water secondary 1.30e+01 9.93e-02

Ferrite mfg. Water secondary 1.11e+01 8.46e-02

ABS Production Water secondary 3.94e+00 3.00e-02

Styrene-butadiene Copolymer Prod. Water secondary 2.58e+00 1.97e-02

Polystyrene Prod., high-impact Water secondary 8.16e-01 6.22e-03

Polycarbonate Production Sodium chloride (NaCl, in ground or in sea) secondary 7.30e-01 5.56e-03

Steel Prod., cold-rolled, semi-finished Limestone (CaCO3, in ground) secondary 6.72e-01 5.12e-03

Aluminum Prod. Limestone (CaCO3, in ground) secondary 9.25e-02 7.05e-04

Lead Limestone (CaCO3, in ground) secondary 6.63e-02 5.05e-04

Lead Sand (in ground) secondary 4.79e-02 3.65e-04

Aluminum Prod. Sodium chloride (NaCl, in ground or in sea) secondary 2.56e-02 1.95e-04

Invar Limestone (CaCO3, in ground) secondary 9.08e-03 6.91e-05

ABS Production Limestone (CaCO3, in ground) secondary 7.62e-03 5.80e-05

Polycarbonate Production Limestone (CaCO3, in ground) secondary 6.00e-03 4.57e-05

Aluminum Prod. Sand (in ground) secondary 5.26e-03 4.00e-05

Polystyrene Prod., high-impact Limestone (CaCO3, in ground) secondary 3.78e-03 2.88e-05

Invar Sand (in ground) secondary 3.67e-03 2.80e-05

ABS Production Gravel/Sand secondary 3.60e-03 2.74e-05

Aluminum Prod. Clay (in ground) secondary 2.79e-03 2.13e-05

ABS Production Sodium chloride (NaCl, in ground or in sea) secondary 2.63e-03 2.00e-05

Steel Prod., cold-rolled, semi-finished Gravel/Sand secondary 2.05e-03 1.56e-05

Ferrite mfg. Limestone (CaCO3, in ground) secondary 1.58e-03 1.21e-05

Styrene-butadiene Copolymer Prod. Sodium chloride (NaCl, in ground or in sea) secondary 1.16e-03 8.82e-06

Styrene-butadiene Copolymer Prod. Limestone (CaCO3, in ground) secondary 1.13e-03 8.63e-06

Steel Prod., cold-rolled, semi-finished Sodium chloride (NaCl, in ground or in sea) secondary 1.02e-03 7.74e-06

Ferrite mfg. Sand (in ground) secondary 9.35e-04 7.12e-06

Invar Clay (in ground) secondary 8.67e-04 6.60e-06

Invar Sodium chloride (NaCl, in ground or in sea) secondary 6.95e-04 5.29e-06

Invar Gravel/Sand secondary 5.91e-04 4.50e-06

Ferrite mfg. Gravel/Sand secondary 5.77e-04 4.39e-06

Steel Prod., cold-rolled, semi-finished Clay (in ground) secondary 4.45e-04 3.39e-06

Polycarbonate Production Sand (in ground) secondary 3.79e-04 2.88e-06

Polystyrene Prod., high-impact Sodium chloride (NaCl, in ground or in sea) secondary 3.17e-04 2.42e-06

Ferrite mfg. Sodium chloride (NaCl, in ground or in sea) secondary 2.65e-04 2.02e-06

ABS Production Sand (in ground) secondary 2.54e-04 1.93e-06

Ferrite mfg. Clay (in ground) secondary 1.91e-04 1.45e-06

ABS Production Clay (in ground) secondary 1.25e-04 9.55e-07

Styrene-butadiene Copolymer Prod. Sand (in ground) secondary 6.21e-05 4.73e-07

Invar Maize secondary 5.75e-05 4.38e-07
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Table M-1.  CRT LCIA Results for the Renewable Resource Use Impact Category
Process Group Material LCI Data Type Renewable

Resource Use (kg)

% of Total

M-2

Ferrite mfg. Maize secondary 5.62e-05 4.28e-07

Steel Prod., cold-rolled, semi-finished Sand (in ground) secondary 5.34e-05 4.07e-07

Polycarbonate Production Clay (in ground) secondary 4.62e-05 3.52e-07

Styrene-butadiene Copolymer Prod. Clay (in ground) secondary 2.44e-05 1.86e-07

Polystyrene Prod., high-impact Sand (in ground) secondary 2.42e-05 1.84e-07

Invar Potatoes secondary 1.55e-05 1.18e-07

Ferrite mfg. Potatoes secondary 1.51e-05 1.15e-07

Polycarbonate Production Gravel/Sand secondary 2.77e-06 2.11e-08

Styrene-butadiene Copolymer Prod. Gravel/Sand secondary 8.27e-07 6.30e-09

Total Materials Processing 5.56e+02 4.23e+00

Manufacturing Life-cycle Stage

LPG Production Water, unspecified secondary 1.04e+04 7.94e+01

CRT tube mfg. Water primary 8.11e+02 6.18e+00

Japanese Electric Grid Water model/secondary 4.43e+01 3.37e-01

PWB Mfg. Water model/secondary 4.22e+01 3.21e-01

Fuel Oil #6 Prod. Water, unspecified secondary 3.56e+01 2.71e-01

Glass/frit Water primary 3.51e+01 2.67e-01

Fuel Oil #2 Prod. Water, unspecified secondary 2.93e+01 2.23e-01

US electric grid Water model/secondary 1.82e+01 1.38e-01

Glass/frit Sand primary 2.40e+00 1.83e-02

Fuel Oil #4 Prod. Water, unspecified secondary 2.39e+00 1.82e-02

LPG Production Limestone (CaCO3, in ground) secondary 1.06e+00 8.10e-03

Natural Gas Prod. Water secondary 2.12e-01 1.61e-03

US electric grid Limestone model/secondary 3.85e-02 2.93e-04

Japanese Electric Grid Limestone model/secondary 3.06e-02 2.33e-04

LPG Production Sand (in ground) secondary 2.72e-02 2.08e-04

LPG Production Sodium chloride (NaCl, in ground or in sea) secondary 1.25e-02 9.52e-05

Fuel Oil #6 Prod. Limestone (CaCO3, in ground) secondary 8.56e-03 6.52e-05

Fuel Oil #2 Prod. Limestone (CaCO3, in ground) secondary 3.34e-03 2.54e-05

Natural Gas Prod. Limestone (CaCO3, in ground) secondary 1.84e-03 1.40e-05

Fuel Oil #4 Prod. Limestone (CaCO3, in ground) secondary 3.55e-04 2.71e-06

Fuel Oil #6 Prod. Sand (in ground) secondary 9.22e-05 7.02e-07

Fuel Oil #2 Prod. Sand (in ground) secondary 7.65e-05 5.82e-07

Fuel Oil #6 Prod. Sodium chloride (NaCl, in ground or in sea) secondary 4.23e-05 3.22e-07

Fuel Oil #2 Prod. Sodium chloride (NaCl, in ground or in sea) secondary 3.51e-05 2.67e-07

Fuel Oil #4 Prod. Sand (in ground) secondary 6.21e-06 4.73e-08

Fuel Oil #4 Prod. Sodium chloride (NaCl, in ground or in sea) secondary 2.85e-06 2.17e-08

Natural Gas Prod. Sand (in ground) secondary 5.51e-07 4.19e-09

Natural Gas Prod. Sodium chloride (NaCl, in ground or in sea) secondary 2.53e-07 1.92e-09

Total Manufacturing 1.15e+04 8.72e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Water model/secondary 1.14e+03 8.67e+00

US electric grid Limestone model/secondary 2.41e+00 1.83e-02

Total Use, Maintenance and Repair 1.14e+03 8.69e+00

End-of-life Life-cycle Stage

CRT Incineration Clay (in ground) secondary 4.24e+00 3.23e-02

CRT landfilling Clay (in ground) primary 3.95e+00 3.01e-02

CRT Incineration Sand (in ground) secondary 1.40e+00 1.07e-02

CRT landfilling Sand (in ground) primary 1.31e+00 9.97e-03

US electric grid Water model/secondary 1.14e-01 8.67e-04
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Table M-1.  CRT LCIA Results for the Renewable Resource Use Impact Category
Process Group Material LCI Data Type Renewable

Resource Use (kg)

% of Total

M-3

LPG Production Water, unspecified secondary 9.00e-02 6.86e-04

CRT landfilling Limestone (CaCO3, in ground) primary 6.32e-04 4.81e-06

US electric grid Limestone model/secondary 2.41e-04 1.84e-06

LPG Production Limestone (CaCO3, in ground) secondary 9.18e-06 6.99e-08

LPG Production Sand (in ground) secondary 2.35e-07 1.79e-09

LPG Production Sodium chloride (NaCl, in ground or in sea) secondary 1.08e-07 8.22e-10

Natural Gas Prod. Sodium chloride (NaCl, in ground or in sea) secondary -1.27e-07 -9.65e-10

Natural Gas Prod. Sand (in ground) secondary -2.76e-07 -2.10e-09

Fuel Oil #4 Prod. Sodium chloride (NaCl, in ground or in sea) secondary -3.06e-05 -2.33e-07

Fuel Oil #4 Prod. Sand (in ground) secondary -6.68e-05 -5.09e-07

Natural Gas Prod. Limestone (CaCO3, in ground) secondary -9.22e-04 -7.02e-06

Fuel Oil #4 Prod. Limestone (CaCO3, in ground) secondary -3.82e-03 -2.91e-05

Natural Gas Prod. Water secondary -1.06e-01 -8.09e-04

CRT Incineration Limestone (CaCO3, in ground) secondary -2.35e-01 -1.79e-03

CRT Incineration Water secondary -1.73e+00 -1.32e-02

Fuel Oil #4 Prod. Water, unspecified secondary -2.57e+01 -1.95e-01

Total End-of-Life -1.66e+01 -1.27e-01

Total All Life-cycle Stages 1.31e+04 1.00e+02
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Table M-2.  LCD LCIA Results for the Renewable Resource Use Impact Category
Process Group Material LCI Data Type Renewable Resource

Use (kg)

% of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Water secondary 2.30e+02 8.21e+00

Natural Gas Prod. Water secondary 1.48e+01 5.29e-01

PMMA Sheet Prod. Water secondary 8.86e+00 3.17e-01

Polycarbonate Production Water secondary 7.28e+00 2.60e-01

Styrene-butadiene Copolymer Prod. Water secondary 1.13e+00 4.03e-02

PET Resin Production Water secondary 8.19e-01 2.92e-02

Polycarbonate Production Sodium chloride (NaCl, in ground or in sea) secondary 4.07e-01 1.46e-02

Steel Prod., cold-rolled, semi-finished Limestone (CaCO3, in ground) secondary 3.29e-01 1.18e-02

Natural Gas Prod. Limestone (CaCO3, in ground) secondary 1.28e-01 4.59e-03

Aluminum Prod. Limestone (CaCO3, in ground) secondary 3.44e-02 1.23e-03

PMMA Sheet Prod. Sodium chloride (NaCl, in ground or in sea) secondary 1.92e-02 6.85e-04

Aluminum Prod. Sodium chloride (NaCl, in ground or in sea) secondary 9.54e-03 3.41e-04

PMMA Sheet Prod. Limestone (CaCO3, in ground) secondary 8.44e-03 3.01e-04

PMMA Sheet Prod. Sand (in ground) secondary 7.29e-03 2.60e-04

Polycarbonate Production Limestone (CaCO3, in ground) secondary 3.35e-03 1.20e-04

Aluminum Prod. Sand (in ground) secondary 1.96e-03 6.99e-05

PET Resin Production Limestone (CaCO3, in ground) secondary 1.91e-03 6.81e-05

Aluminum Prod. Clay (in ground) secondary 1.04e-03 3.71e-05

Steel Prod., cold-rolled, semi-finished Gravel/Sand secondary 1.01e-03 3.60e-05

Styrene-butadiene Copolymer Prod. Sodium chloride (NaCl, in ground or in sea) secondary 5.06e-04 1.81e-05

Steel Prod., cold-rolled, semi-finished Sodium chloride (NaCl, in ground or in sea) secondary 4.98e-04 1.78e-05

Styrene-butadiene Copolymer Prod. Limestone (CaCO3, in ground) secondary 4.96e-04 1.77e-05

Steel Prod., cold-rolled, semi-finished Clay (in ground) secondary 2.18e-04 7.78e-06

Polycarbonate Production Sand (in ground) secondary 2.11e-04 7.55e-06

PET Resin Production Sodium chloride (NaCl, in ground or in sea) secondary 1.27e-04 4.54e-06

Natural Gas Prod. Sand (in ground) secondary 3.85e-05 1.37e-06

Styrene-butadiene Copolymer Prod. Sand (in ground) secondary 2.71e-05 9.69e-07

Steel Prod., cold-rolled, semi-finished Sand (in ground) secondary 2.62e-05 9.35e-07

Polycarbonate Production Clay (in ground) secondary 2.58e-05 9.21e-07

Natural Gas Prod. Sodium chloride (NaCl, in ground or in sea) secondary 1.77e-05 6.30e-07

Styrene-butadiene Copolymer Prod. Clay (in ground) secondary 1.07e-05 3.81e-07

PET Resin Production Sand (in ground) secondary 5.81e-06 2.07e-07

PMMA Sheet Prod. Clay (in ground) secondary 4.60e-06 1.64e-07

Polycarbonate Production Gravel/Sand secondary 1.55e-06 5.53e-08

PMMA Sheet Prod. Gravel/Sand secondary 1.15e-06 4.11e-08

Styrene-butadiene Copolymer Prod. Gravel/Sand secondary 3.62e-07 1.29e-08

PET Resin Production Clay (in ground) secondary 9.08e-08 3.24e-09

PET Resin Production Gravel secondary 9.08e-08 3.24e-09

Total Materials Processing 2.64e+02 9.42e+00

Manufacturing Life-cycle Stage

Monitor/module Water primary 1.08e+03 3.85e+01

LPG Production Water, unspecified secondary 5.00e+02 1.79e+01

Panel components Water primary 1.79e+02 6.38e+00

Backlight Water primary 1.67e+02 5.95e+00

Japanese Electric Grid Water model/secondary 1.49e+02 5.32e+00

Backlight Water primary 2.16e+01 7.70e-01

PWB Mfg. Water model/secondary 1.86e+01 6.64e-01

Backlight Water primary 3.76e+00 1.34e-01

Fuel Oil #4 Prod. Water, unspecified secondary 3.68e+00 1.31e-01
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Table M-2.  LCD LCIA Results for the Renewable Resource Use Impact Category
Process Group Material LCI Data Type Renewable Resource

Use (kg)

% of Total

M-5

US electric grid Water model/secondary 2.20e+00 7.87e-02

LCD glass mfg. Water primary 1.62e+00 5.80e-02

Fuel Oil #2 Prod. Water, unspecified secondary 1.37e+00 4.88e-02

Fuel Oil #6 Prod. Water, unspecified secondary 1.21e+00 4.33e-02

Natural Gas Prod. Water secondary 3.34e-01 1.19e-02

Panel components Water primary 3.03e-01 1.08e-02

Panel components Water primary 2.01e-01 7.19e-03

LCD glass mfg. Sand primary 1.11e-01 3.97e-03

Japanese Electric Grid Limestone model/secondary 1.03e-01 3.68e-03

LPG Production Limestone (CaCO3, in ground) secondary 5.10e-02 1.82e-03

US electric grid Limestone model/secondary 4.66e-03 1.67e-04

Natural Gas Prod. Limestone (CaCO3, in ground) secondary 2.90e-03 1.04e-04

LPG Production Sand (in ground) secondary 1.31e-03 4.67e-05

LPG Production Sodium chloride (NaCl, in ground or in sea) secondary 6.00e-04 2.14e-05

Fuel Oil #4 Prod. Limestone (CaCO3, in ground) secondary 5.48e-04 1.96e-05

Fuel Oil #6 Prod. Limestone (CaCO3, in ground) secondary 2.92e-04 1.04e-05

Fuel Oil #2 Prod. Limestone (CaCO3, in ground) secondary 1.56e-04 5.56e-06

Fuel Oil #4 Prod. Sand (in ground) secondary 9.58e-06 3.42e-07

Fuel Oil #4 Prod. Sodium chloride (NaCl, in ground or in sea) secondary 4.39e-06 1.57e-07

Fuel Oil #2 Prod. Sand (in ground) secondary 3.57e-06 1.27e-07

Fuel Oil #6 Prod. Sand (in ground) secondary 3.14e-06 1.12e-07

Fuel Oil #2 Prod. Sodium chloride (NaCl, in ground or in sea) secondary 1.64e-06 5.85e-08

Fuel Oil #6 Prod. Sodium chloride (NaCl, in ground or in sea) secondary 1.44e-06 5.14e-08

Natural Gas Prod. Sand (in ground) secondary 8.68e-07 3.10e-08

Natural Gas Prod. Sodium chloride (NaCl, in ground or in sea) secondary 3.98e-07 1.42e-08

Total Manufacturing 2.13e+03 7.59e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Water model/secondary 4.25e+02 1.52e+01

US electric grid Limestone model/secondary 8.99e-01 3.21e-02

Total Use, Maintenance, and Repair 4.26e+02 1.52e+01

End-of-life Life-cycle Stage

LCD landfilling Clay (in ground) primary 9.52e-01 3.40e-02

LCD incineration Clay (in ground) secondary 7.38e-01 2.64e-02

LCD landfilling Sand (in ground) primary 3.15e-01 1.13e-02

LCD incineration Sand (in ground) secondary 2.45e-01 8.73e-03

US electric grid Water model/secondary 8.06e-02 2.88e-03

LPG Production Water, unspecified secondary 4.11e-02 1.47e-03

US electric grid Limestone model/secondary 1.71e-04 6.09e-06

LCD landfilling Limestone (CaCO3, in ground) primary 1.52e-04 5.44e-06

LCD landfilling Sodium chloride (NaCl, in ground or in sea) primary 1.82e-05 6.50e-07

LCD incineration Sodium chloride (NaCl, in ground or in sea) secondary 1.28e-05 4.59e-07

LPG Production Limestone (CaCO3, in ground) secondary 4.19e-06 1.50e-07

LPG Production Sand (in ground) secondary 1.07e-07 3.83e-09

LPG Production Sodium chloride (NaCl, in ground or in sea) secondary 4.92e-08 1.76e-09

Natural Gas Prod. Sodium chloride (NaCl, in ground or in sea) secondary -8.37e-08 -2.99e-09

Natural Gas Prod. Sand (in ground) secondary -1.82e-07 -6.51e-09

Fuel Oil #4 Prod. Sodium chloride (NaCl, in ground or in sea) secondary -2.02e-05 -7.23e-07

Fuel Oil #4 Prod. Sand (in ground) secondary -4.41e-05 -1.58e-06

Natural Gas Prod. Limestone (CaCO3, in ground) secondary -6.09e-04 -2.17e-05
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Table M-2.  LCD LCIA Results for the Renewable Resource Use Impact Category
Process Group Material LCI Data Type Renewable Resource

Use (kg)

% of Total

M-6

Fuel Oil #4 Prod. Limestone (CaCO3, in ground) secondary -2.52e-03 -9.01e-05

Natural Gas Prod. Water secondary -7.02e-02 -2.51e-03

LCD incineration Limestone (CaCO3, in ground) secondary -1.52e-01 -5.44e-03

LCD incineration Water secondary -1.12e+00 -4.01e-02

Fuel Oil #4 Prod. Water, unspecified secondary -1.69e+01 -6.05e-01

Total End-of-life -1.59e+01 -5.68e-01

Total All Life-cycle Stages 2.80e+03 1.00e+02
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Table M-3.  CRT LCIA Results for the Nonrenewable Resource Use Impact Category
Process Group Material LCI Data Type Nonrenewable

Resource Use (kg)

% of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Iron (Fe, ore) secondary 6.65e+00 9.95e-01

Steel Prod., cold-rolled, semi-finished Coal, average (in ground) secondary 3.98e+00 5.96e-01

Aluminum Prod. Bauxite (Al2O3, ore) secondary 1.37e+00 2.05e-01

Polycarbonate Production Natural gas (in ground) secondary 1.29e+00 1.92e-01

Styrene-butadiene Copolymer Prod. Petroleum (in ground) secondary 1.03e+00 1.54e-01

Aluminum Prod. Coal, average (in ground) secondary 9.83e-01 1.47e-01

Lead Lead (Pb, ore) secondary 4.96e-01 7.42e-02

Steel Prod., cold-rolled, semi-finished Petroleum (in ground) secondary 4.89e-01 7.32e-02

Aluminum Prod. Petroleum (in ground) secondary 4.64e-01 6.95e-02

Steel Prod., cold-rolled, semi-finished Natural gas (in ground) secondary 4.58e-01 6.86e-02

ABS Production Natural gas (in ground) secondary 4.42e-01 6.62e-02

Polycarbonate Production Petroleum (in ground) secondary 4.34e-01 6.49e-02

Styrene-butadiene Copolymer Prod. Natural gas (in ground) secondary 4.30e-01 6.44e-02

Steel Prod., cold-rolled, semi-finished Coal, lignite (in ground) secondary 4.16e-01 6.23e-02

Polycarbonate Production Coal, average (in ground) secondary 3.90e-01 5.85e-02

Invar Petroleum (in ground) secondary 3.70e-01 5.55e-02

Invar Natural gas (in ground) secondary 3.51e-01 5.25e-02

ABS Production Petroleum (in ground) secondary 2.98e-01 4.45e-02

Lead Coal, average (in ground) secondary 2.88e-01 4.30e-02

Invar Iron (Fe, ore) secondary 2.52e-01 3.77e-02

Polycarbonate Production Coal, lignite (in ground) secondary 2.46e-01 3.69e-02

Ferrite mfg. Iron ore secondary 2.37e-01 3.55e-02

Aluminum Prod. Natural gas (in ground) secondary 2.14e-01 3.20e-02

Aluminum Prod. Coal, lignite (in ground) secondary 1.83e-01 2.73e-02

Ferrite mfg. Coal, average (in ground) secondary 1.74e-01 2.60e-02

Lead Natural gas (in ground) secondary 1.56e-01 2.34e-02

Polystyrene Prod., high-impact Natural gas (in ground) secondary 1.39e-01 2.08e-02

Ferrite mfg. Coal, lignite (in ground) secondary 1.28e-01 1.92e-02

Ferrite mfg. Natural gas (in ground) secondary 1.24e-01 1.85e-02

Polystyrene Prod., high-impact Petroleum (in ground) secondary 1.18e-01 1.76e-02

Aluminum Prod. Pyrite (FeS2, ore) secondary 1.01e-01 1.51e-02

Invar Nickel (Ni, ore) secondary 9.80e-02 1.47e-02

Lead Petroleum (in ground) secondary 8.74e-02 1.31e-02

Lead Iron (Fe, ore) secondary 5.30e-02 7.93e-03

Lead Pyrite (FeS2, ore) secondary 5.09e-02 7.62e-03

Ferrite mfg. Petroleum (in ground) secondary 4.90e-02 7.34e-03

Invar Pyrite (FeS2, ore) secondary 3.94e-02 5.89e-03

Steel Prod., cold-rolled, semi-finished Tin (Sn, ore) secondary 2.43e-02 3.64e-03

Invar Zinc (Zn, ore) secondary 1.92e-02 2.87e-03

Ferrite mfg. Zinc (Zn, ore) secondary 1.87e-02 2.80e-03

Aluminum Prod. Iron (Fe, ore) secondary 1.75e-02 2.62e-03

ABS Production Talcum (ore) secondary 8.89e-03 1.33e-03

Steel Prod., cold-rolled, semi-finished Raw materials (unspecified) secondary 7.11e-03 1.06e-03

Polycarbonate Production Sulfur (S, in ground) secondary 5.31e-03 7.95e-04

Ferrite mfg. Pyrite (FeS2, ore) secondary 2.19e-03 3.27e-04

ABS Production Potassium chloride (KCl, as K2O, in ground) secondary 1.91e-03 2.85e-04

Polycarbonate Production Bentonite (in ground) secondary 1.29e-03 1.94e-04

Invar Barium sulfate (BaSO4, in ground) secondary 1.10e-03 1.65e-04
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Table M-3.  CRT LCIA Results for the Nonrenewable Resource Use Impact Category
Process Group Material LCI Data Type Nonrenewable

Resource Use (kg)

% of Total

M-8

Polycarbonate Production Iron (Fe, ore) secondary 8.68e-04 1.30e-04

Aluminum Prod. Copper (Cu, ore) secondary 7.06e-04 1.06e-04

Aluminum Prod. Bentonite (in ground) secondary 6.62e-04 9.92e-05

Styrene-butadiene Copolymer Prod. Iron (Fe, ore) secondary 5.83e-04 8.73e-05

Invar Raw materials (unspecified) secondary 5.29e-04 7.91e-05

Invar Bauxite (Al2O3, ore) secondary 5.27e-04 7.90e-05

Ferrite mfg. Raw materials (unspecified) secondary 5.16e-04 7.72e-05

Styrene-butadiene Copolymer Prod. Bauxite secondary 4.80e-04 7.19e-05

ABS Production Iron (Fe, ore) secondary 3.81e-04 5.71e-05

Invar Bentonite (in ground) secondary 3.24e-04 4.85e-05

Steel Prod., cold-rolled, semi-finished Pyrite (FeS2, ore) secondary 3.04e-04 4.55e-05

Polycarbonate Production Bauxite (Al2O3, ore) secondary 2.77e-04 4.15e-05

ABS Production Bauxite (Al2O3, ore) secondary 2.54e-04 3.80e-05

Invar Copper (Cu, ore) secondary 1.61e-04 2.41e-05

Polystyrene Prod., high-impact Bauxite secondary 1.51e-04 2.26e-05

Polystyrene Prod., high-impact Iron ore secondary 1.27e-04 1.90e-05

ABS Production Bentonite (in ground) secondary 8.47e-05 1.27e-05

Styrene-butadiene Copolymer Prod. Sulfur (S, in ground) secondary 8.15e-05 1.22e-05

Aluminum Prod. Lead (Pb, ore) secondary 6.30e-05 9.43e-06

Styrene-butadiene Copolymer Prod. Bentonite (in ground) secondary 5.79e-05 8.67e-06

Steel Prod., cold-rolled, semi-finished Uranium (U, ore) secondary 4.27e-05 6.39e-06

Ferrite mfg. Bentonite (in ground) secondary 3.82e-05 5.72e-06

Ferrite mfg. Bauxite (Al2O3, ore) secondary 3.37e-05 5.05e-06

Polycarbonate Production Uranium (U, ore) secondary 3.13e-05 4.68e-06

Aluminum Prod. Uranium (U, ore) secondary 2.86e-05 4.28e-06

Steel Prod., cold-rolled, semi-finished Bentonite (in ground) secondary 1.79e-05 2.68e-06

Steel Prod., cold-rolled, semi-finished Iron sulfate (FeSO4, ore) secondary 1.63e-05 2.44e-06

Polycarbonate Production Calcium sulfate (CaSO4, ore) secondary 1.29e-05 1.94e-06

Ferrite mfg. Uranium (U, ore) secondary 1.23e-05 1.85e-06

Steel Prod., cold-rolled, semi-finished Bauxite (Al2O3, ore) secondary 1.18e-05 1.77e-06

Polycarbonate Production Dolomite (in ground) secondary 9.23e-06 1.38e-06

Styrene-butadiene Copolymer Prod. Potassium chloride (KCl, as K2O, in ground) secondary 8.69e-06 1.30e-06

Polycarbonate Production Olivine ore secondary 7.39e-06 1.11e-06

Lead Uranium (U, ore) secondary 6.08e-06 9.10e-07

Styrene-butadiene Copolymer Prod. Calcium sulfate (CaSO4, ore) secondary 5.79e-06 8.67e-07

Polycarbonate Production Potassium chloride (KCl, as K2O, in ground) secondary 5.54e-06 8.29e-07

Invar Iron sulfate (FeSO4, ore) secondary 4.68e-06 7.01e-07

Ferrite mfg. Iron sulfate (FeSO4, ore) secondary 4.57e-06 6.84e-07

Invar Calcium sulfate (CaSO4, ore) secondary 4.32e-06 6.47e-07

ABS Production Dolomite (in ground) secondary 4.24e-06 6.34e-07

ABS Production Olivine ore secondary 3.39e-06 5.07e-07

Styrene-butadiene Copolymer Prod. Dolomite (in ground) secondary 2.48e-06 3.72e-07

Polycarbonate Production Lead (Pb, ore) secondary 1.85e-06 2.76e-07

ABS Production Fluorspar (CaF2, ore) secondary 1.69e-06 2.54e-07

Styrene-butadiene Copolymer Prod. Olivine ore secondary 1.65e-06 2.48e-07

Invar Sulfur (S, in ground) secondary 1.62e-06 2.42e-07

Ferrite mfg. Sulfur (S, in ground) secondary 1.58e-06 2.37e-07

Invar Borax secondary 2.63e-07 3.94e-08

Ferrite mfg. Borax secondary 2.57e-07 3.85e-08

Steel Prod., cold-rolled, semi-finished Copper (Cu, ore) secondary 1.86e-07 2.78e-08

Ferrite mfg. Copper (Cu, ore) secondary 1.82e-07 2.73e-08



APPENDIX M

Table M-3.  CRT LCIA Results for the Nonrenewable Resource Use Impact Category
Process Group Material LCI Data Type Nonrenewable

Resource Use (kg)

% of Total
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Invar Lead (Pb, ore) secondary 5.84e-08 8.74e-09

Steel Prod., cold-rolled, semi-finished Lead (Pb, ore) secondary 5.79e-08 8.67e-09

Ferrite mfg. Lead (Pb, ore) secondary 5.70e-08 8.53e-09

Invar Chromium ore secondary 3.67e-08 5.50e-09

Steel Prod., cold-rolled, semi-finished Chromium ore secondary 3.65e-08 5.46e-09

Ferrite mfg. Chromium ore secondary 3.59e-08 5.37e-09

Invar Manganese (Mn, ore) secondary 2.14e-08 3.20e-09

Steel Prod., cold-rolled, semi-finished Manganese (Mn, ore) secondary 2.13e-08 3.18e-09

Ferrite mfg. Manganese (Mn, ore) secondary 2.09e-08 3.13e-09

Steel Prod., cold-rolled, semi-finished Nickel (Ni, ore) secondary 1.24e-08 1.85e-09

Ferrite mfg. Nickel (Ni, ore) secondary 1.21e-08 1.82e-09

Steel Prod., cold-rolled, semi-finished Zinc (Zn, ore) secondary 1.35e-09 2.02e-10

Invar Silver (Ag, ore) secondary 9.27e-10 1.39e-10

Steel Prod., cold-rolled, semi-finished Silver (Ag, ore) secondary 9.20e-10 1.38e-10

Ferrite mfg. Silver (Ag, ore) secondary 9.05e-10 1.35e-10

Invar Dolomite secondary 7.26e-11 1.09e-11

Ferrite mfg. Dolomite secondary 7.08e-11 1.06e-11

Invar Olivine secondary 5.44e-11 8.15e-12

Ferrite mfg. Olivine secondary 5.31e-11 7.95e-12

Total Materials Processing 2.32e+01 3.47e+00

Manufacturing Life-cycle Stage

LPG Production Petroleum (in ground) secondary 3.75e+02 5.61e+01

LPG Production Natural gas (in ground) secondary 4.51e+01 6.75e+00

LPG Production Coal, average (in ground) secondary 1.34e+01 2.01e+00

Fuel Oil #6 Prod. Petroleum (in ground) secondary 3.88e+00 5.81e-01

Natural Gas Prod. Natural gas (in ground) secondary 3.40e+00 5.09e-01

US electric grid Coal, average (in ground) model/secondary 2.86e+00 4.29e-01

Japanese Electric Grid Coal, average (in ground) model/secondary 2.28e+00 3.42e-01

Japanese Electric Grid Petroleum (in ground) model/secondary 1.29e+00 1.93e-01

Japanese Electric Grid Natural gas model/secondary 1.25e+00 1.87e-01

Fuel Oil #2 Prod. Petroleum (in ground) secondary 1.24e+00 1.85e-01

Glass/frit Lead primary 4.47e-01 6.70e-02

Fuel Oil #6 Prod. Natural gas (in ground) secondary 2.88e-01 4.31e-02

US electric grid Natural gas model/secondary 2.23e-01 3.34e-02

Fuel Oil #4 Prod. Petroleum (in ground) secondary 1.47e-01 2.19e-02

Fuel Oil #2 Prod. Natural gas (in ground) secondary 1.36e-01 2.04e-02

Fuel Oil #6 Prod. Coal, average (in ground) secondary 1.08e-01 1.62e-02

US electric grid Petroleum (in ground) model/secondary 6.07e-02 9.08e-03

Glass/frit Lead primary 4.67e-02 6.99e-03

LPG Production Bauxite (Al2O3, ore) secondary 4.45e-02 6.66e-03

Fuel Oil #2 Prod. Coal, average (in ground) secondary 4.21e-02 6.30e-03

Natural Gas Prod. Coal, average (in ground) secondary 2.33e-02 3.49e-03

Fuel Oil #4 Prod. Natural gas (in ground) secondary 1.34e-02 2.00e-03

Natural Gas Prod. Petroleum (in ground) secondary 8.39e-03 1.26e-03

Glass/frit Borax primary 8.00e-03 1.20e-03

Glass/frit Silica primary 5.33e-03 7.98e-04

Japanese Electric Grid Uranium, yellowcake model/secondary 3.04e-04 4.55e-05

LPG Production Uranium (U, ore) secondary 2.26e-04 3.38e-05

Fuel Oil #6 Prod. Bauxite (Al2O3, ore) secondary 1.50e-04 2.25e-05
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Table M-3.  CRT LCIA Results for the Nonrenewable Resource Use Impact Category
Process Group Material LCI Data Type Nonrenewable

Resource Use (kg)

% of Total
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Fuel Oil #2 Prod. Bauxite (Al2O3, ore) secondary 1.25e-04 1.87e-05

US electric grid Uranium, yellowcake model/secondary 7.74e-05 1.16e-05

Fuel Oil #4 Prod. Bauxite (Al2O3, ore) secondary 1.01e-05 1.52e-06

Fuel Oil #6 Prod. Uranium (U, ore) secondary 1.82e-06 2.73e-07

Natural Gas Prod. Bauxite (Al2O3, ore) secondary 8.99e-07 1.35e-07

Fuel Oil #2 Prod. Uranium (U, ore) secondary 7.08e-07 1.06e-07

Natural Gas Prod. Uranium (U, ore) secondary 4.00e-07 5.99e-08

Total Manufacturing 4.51e+02 6.75e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Coal, average (in ground) model/secondary 1.79e+02 2.69e+01

US electric grid Natural gas model/secondary 1.40e+01 2.09e+00

US electric grid Petroleum (in ground) model/secondary 3.80e+00 5.69e-01

US electric grid Uranium, yellowcake model/secondary 4.85e-03 7.26e-04

Total Use, Maintenance and Repair 1.97e+02 2.95e+01

End-of-life Life-cycle Stage

CRT landfilling Oil (in ground) primary 3.35e-02 5.01e-03

US electric grid Coal, average (in ground) model/secondary 1.79e-02 2.69e-03

CRT landfilling Natural gas (in ground) primary 4.52e-03 6.76e-04

LPG Production Petroleum (in ground) secondary 3.24e-03 4.84e-04

CRT landfilling Coal, average (in ground) primary 3.06e-03 4.59e-04

CRT Incineration Iron (Fe, ore) secondary 1.76e-03 2.64e-04

CRT landfilling Iron (Fe, ore) primary 1.65e-03 2.46e-04

US electric grid Natural gas model/secondary 1.40e-03 2.10e-04

LPG Production Natural gas (in ground) secondary 3.89e-04 5.82e-05

US electric grid Petroleum (in ground) model/secondary 3.80e-04 5.69e-05

LPG Production Coal, average (in ground) secondary 1.16e-04 1.73e-05

CRT landfilling Bauxite (Al2O3, ore) primary 8.81e-07 1.32e-07

US electric grid Uranium, yellowcake model/secondary 4.85e-07 7.27e-08

LPG Production Bauxite (Al2O3, ore) secondary 3.84e-07 5.75e-08

CRT landfilling Uranium (U, ore) primary 4.16e-08 6.23e-09

LPG Production Uranium (U, ore) secondary 1.95e-09 2.91e-10

Natural Gas Prod. Uranium (U, ore) secondary -2.01e-07 -3.00e-08

Natural Gas Prod. Bauxite (Al2O3, ore) secondary -4.51e-07 -6.75e-08

CRT Incineration Bauxite (Al2O3, ore) secondary -6.05e-06 -9.06e-07

Fuel Oil #4 Prod. Bauxite (Al2O3, ore) secondary -1.09e-04 -1.63e-05

Natural Gas Prod. Petroleum (in ground) secondary -4.21e-03 -6.30e-04

Natural Gas Prod. Coal, average (in ground) secondary -1.17e-02 -1.75e-03

CRT Incineration Natural gas secondary -9.02e-02 -1.35e-02

Fuel Oil #4 Prod. Natural gas (in ground) secondary -1.44e-01 -2.15e-02

Fuel Oil #4 Prod. Petroleum (in ground) secondary -1.58e+00 -2.36e-01

Natural Gas Prod. Natural gas (in ground) secondary -1.71e+00 -2.55e-01

Total End-of-life -3.46e+00 -5.18e-01

Total All Life-cycle Stages 6.68e+02 1.00e+02
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Table M-4.  LCD LCIA Results for the Nonrenewable Resource Use Impact Category
Process Group Material LCI Data Type Nonrenewable

Resource Use (kg)

% of Total

Materials Processing Life-cycle Stage

Natural Gas Prod. Natural gas (in ground) secondary 2.38e+02 6.52e+01

Steel Prod., cold-rolled, semi-finished Iron (Fe, ore) secondary 3.26e+00 8.94e-01

Steel Prod., cold-rolled, semi-finished Coal, average (in ground) secondary 1.95e+00 5.36e-01

Natural Gas Prod. Coal, average (in ground) secondary 1.63e+00 4.47e-01

Polycarbonate Production Natural gas (in ground) secondary 7.18e-01 1.97e-01

Natural Gas Prod. Petroleum (in ground) secondary 5.86e-01 1.61e-01

Aluminum Prod. Bauxite (Al2O3, ore) secondary 5.09e-01 1.40e-01

Styrene-butadiene Copolymer Prod. Petroleum (in ground) secondary 4.48e-01 1.23e-01

PMMA Sheet Prod. Petroleum (in ground) secondary 4.43e-01 1.21e-01

PMMA Sheet Prod. Natural gas (in ground) secondary 4.19e-01 1.15e-01

Aluminum Prod. Coal, average (in ground) secondary 3.66e-01 1.00e-01

Polycarbonate Production Petroleum (in ground) secondary 2.42e-01 6.65e-02

Steel Prod., cold-rolled, semi-finished Petroleum (in ground) secondary 2.40e-01 6.58e-02

Steel Prod., cold-rolled, semi-finished Natural gas (in ground) secondary 2.24e-01 6.16e-02

Polycarbonate Production Coal, average (in ground) secondary 2.18e-01 5.98e-02

Steel Prod., cold-rolled, semi-finished Coal, lignite (in ground) secondary 2.04e-01 5.60e-02

Styrene-butadiene Copolymer Prod. Natural gas (in ground) secondary 1.88e-01 5.16e-02

Aluminum Prod. Petroleum (in ground) secondary 1.73e-01 4.74e-02

Polycarbonate Production Coal, lignite (in ground) secondary 1.38e-01 3.77e-02

PET Resin Production Petroleum (in ground) secondary 9.30e-02 2.55e-02

Aluminum Prod. Natural gas (in ground) secondary 7.95e-02 2.18e-02

Aluminum Prod. Coal, lignite (in ground) secondary 6.80e-02 1.86e-02

PET Resin Production Coal, average (in ground) secondary 3.84e-02 1.05e-02

Aluminum Prod. Pyrite (FeS2, ore) secondary 3.75e-02 1.03e-02

PET Resin Production Natural gas (in ground) secondary 2.78e-02 7.64e-03

PMMA Sheet Prod. Sulfur (S, in ground) secondary 1.23e-02 3.37e-03

Steel Prod., cold-rolled, semi-finished Tin (Sn, ore) secondary 1.19e-02 3.27e-03

Aluminum Prod. Iron (Fe, ore) secondary 6.53e-03 1.79e-03

Steel Prod., cold-rolled, semi-finished Raw materials (unspecified) secondary 3.49e-03 9.56e-04

Polycarbonate Production Sulfur (S, in ground) secondary 2.97e-03 8.14e-04

PMMA Sheet Prod. Dolomite (in ground) secondary 2.07e-03 5.68e-04

Polycarbonate Production Bentonite (in ground) secondary 7.22e-04 1.98e-04

PMMA Sheet Prod. Raw materials (unspecified) secondary 5.75e-04 1.58e-04

Polycarbonate Production Iron (Fe, ore) secondary 4.85e-04 1.33e-04

PMMA Sheet Prod. Iron (Fe, ore) secondary 3.53e-04 9.68e-05

PMMA Sheet Prod. Bauxite (Al2O3, ore) secondary 3.07e-04 8.42e-05

Aluminum Prod. Copper (Cu, ore) secondary 2.63e-04 7.21e-05

Styrene-butadiene Copolymer Prod. Iron (Fe, ore) secondary 2.55e-04 7.00e-05

Aluminum Prod. Bentonite (in ground) secondary 2.47e-04 6.77e-05

Styrene-butadiene Copolymer Prod. Bauxite secondary 2.10e-04 5.76e-05

Polycarbonate Production Bauxite (Al2O3, ore) secondary 1.55e-04 4.25e-05

Steel Prod., cold-rolled, semi-finished Pyrite (FeS2, ore) secondary 1.49e-04 4.09e-05

PET Resin Production Coal, lignite (in ground) secondary 1.21e-04 3.32e-05

Natural Gas Prod. Bauxite (Al2O3, ore) secondary 6.28e-05 1.72e-05

Styrene-butadiene Copolymer Prod. Sulfur (S, in ground) secondary 3.56e-05 9.78e-06

PET Resin Production Bauxite (Al2O3, ore) secondary 2.90e-05 7.97e-06

Natural Gas Prod. Uranium (U, ore) secondary 2.79e-05 7.67e-06

PET Resin Production Iron (Fe, ore) secondary 2.63e-05 7.22e-06
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Table M-4.  LCD LCIA Results for the Nonrenewable Resource Use Impact Category
Process Group Material LCI Data Type Nonrenewable

Resource Use (kg)

% of Total
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Styrene-butadiene Copolymer Prod. Bentonite (in ground) secondary 2.53e-05 6.95e-06

Aluminum Prod. Lead (Pb, ore) secondary 2.35e-05 6.44e-06

PMMA Sheet Prod. Potassium chloride (KCl, as K2O, in ground) secondary 2.34e-05 6.42e-06

Steel Prod., cold-rolled, semi-finished Uranium (U, ore) secondary 2.09e-05 5.74e-06

Polycarbonate Production Uranium (U, ore) secondary 1.75e-05 4.79e-06

Aluminum Prod. Uranium (U, ore) secondary 1.07e-05 2.92e-06

Steel Prod., cold-rolled, semi-finished Bentonite (in ground) secondary 8.78e-06 2.41e-06

Steel Prod., cold-rolled, semi-finished Iron sulfate (FeSO4, ore) secondary 7.99e-06 2.19e-06

Polycarbonate Production Calcium sulfate (CaSO4, ore) secondary 7.22e-06 1.98e-06

Steel Prod., cold-rolled, semi-finished Bauxite (Al2O3, ore) secondary 5.79e-06 1.59e-06

PMMA Sheet Prod. Fluorspar (CaF2, ore) secondary 5.37e-06 1.47e-06

Polycarbonate Production Dolomite (in ground) secondary 5.16e-06 1.42e-06

Polycarbonate Production Olivine ore secondary 4.13e-06 1.13e-06

Styrene-butadiene Copolymer Prod. Potassium chloride (KCl, as K2O, in ground) secondary 3.80e-06 1.04e-06

Polycarbonate Production Potassium chloride (KCl, as K2O, in ground) secondary 3.09e-06 8.49e-07

PMMA Sheet Prod. Olivine ore secondary 3.07e-06 8.42e-07

PET Resin Production Sulfur (S, in ground) secondary 2.81e-06 7.72e-07

Styrene-butadiene Copolymer Prod. Calcium sulfate (CaSO4, ore) secondary 2.53e-06 6.95e-07

PET Resin Production Uranium (U, ore) secondary 1.66e-06 4.56e-07

Styrene-butadiene Copolymer Prod. Dolomite (in ground) secondary 1.09e-06 2.98e-07

Polycarbonate Production Lead (Pb, ore) secondary 1.03e-06 2.83e-07

PMMA Sheet Prod. Bentonite (in ground) secondary 7.67e-07 2.10e-07

Styrene-butadiene Copolymer Prod. Olivine ore secondary 7.23e-07 1.98e-07

PET Resin Production Bentonite (in ground) secondary 3.63e-07 9.96e-08

PET Resin Production Dolomite (in ground) secondary 3.63e-07 9.96e-08

PET Resin Production Olivine secondary 2.72e-07 7.47e-08

PET Resin Production Lead (Pb, ore) secondary 1.82e-07 4.98e-08

Steel Prod., cold-rolled, semi-finished Copper (Cu, ore) secondary 9.10e-08 2.50e-08

Steel Prod., cold-rolled, semi-finished Lead (Pb, ore) secondary 2.84e-08 7.79e-09

Steel Prod., cold-rolled, semi-finished Chromium ore secondary 1.79e-08 4.91e-09

Steel Prod., cold-rolled, semi-finished Manganese (Mn, ore) secondary 1.04e-08 2.86e-09

Steel Prod., cold-rolled, semi-finished Nickel (Ni, ore) secondary 6.05e-09 1.66e-09

Steel Prod., cold-rolled, semi-finished Zinc (Zn, ore) secondary 6.61e-10 1.81e-10

Steel Prod., cold-rolled, semi-finished Silver (Ag, ore) secondary 4.51e-10 1.24e-10

Total Materials Processing 2.50e+02 6.86e+01

Manufacturing Life-cycle Stage

LPG Production Petroleum (in ground) secondary 1.80e+01 4.93e+00

Japanese Electric Grid Coal, average (in ground) model/secondary 7.68e+00 2.11e+00

Natural Gas Prod. Natural gas (in ground) secondary 5.36e+00 1.47e+00

Japanese Electric Grid Petroleum (in ground) model/secondary 4.33e+00 1.19e+00

Japanese Electric Grid Natural gas model/secondary 4.20e+00 1.15e+00

LPG Production Natural gas (in ground) secondary 2.16e+00 5.93e-01

LPG Production Coal, average (in ground) secondary 6.44e-01 1.77e-01

US electric grid Coal, average (in ground) model/secondary 3.47e-01 9.53e-02

Fuel Oil #4 Prod. Petroleum (in ground) secondary 2.26e-01 6.20e-02

Fuel Oil #6 Prod. Petroleum (in ground) secondary 1.32e-01 3.63e-02

Fuel Oil #2 Prod. Petroleum (in ground) secondary 5.77e-02 1.58e-02

Natural Gas Prod. Coal, average (in ground) secondary 3.67e-02 1.01e-02

US electric grid Natural gas model/secondary 2.71e-02 7.43e-03

Fuel Oil #4 Prod. Natural gas (in ground) secondary 2.06e-02 5.64e-03

Natural Gas Prod. Petroleum (in ground) secondary 1.32e-02 3.63e-03
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Table M-4.  LCD LCIA Results for the Nonrenewable Resource Use Impact Category
Process Group Material LCI Data Type Nonrenewable

Resource Use (kg)
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Fuel Oil #6 Prod. Natural gas (in ground) secondary 9.80e-03 2.69e-03

US electric grid Petroleum (in ground) model/secondary 7.36e-03 2.02e-03

Fuel Oil #2 Prod. Natural gas (in ground) secondary 6.35e-03 1.74e-03

Fuel Oil #6 Prod. Coal, average (in ground) secondary 3.69e-03 1.01e-03

LPG Production Bauxite (Al2O3, ore) secondary 2.13e-03 5.85e-04

Fuel Oil #2 Prod. Coal, average (in ground) secondary 1.96e-03 5.39e-04

Japanese Electric Grid Uranium, yellowcake model/secondary 1.02e-03 2.80e-04

Panel components Borax primary 9.13e-05 2.51e-05

Fuel Oil #4 Prod. Bauxite (Al2O3, ore) secondary 1.56e-05 4.29e-06

LPG Production Uranium (U, ore) secondary 1.08e-05 2.97e-06

US electric grid Uranium, yellowcake model/secondary 9.39e-06 2.58e-06

Fuel Oil #2 Prod. Bauxite (Al2O3, ore) secondary 5.82e-06 1.60e-06

Fuel Oil #6 Prod. Bauxite (Al2O3, ore) secondary 5.12e-06 1.41e-06

Natural Gas Prod. Bauxite (Al2O3, ore) secondary 1.42e-06 3.89e-07

Natural Gas Prod. Uranium (U, ore) secondary 6.31e-07 1.73e-07

Fuel Oil #6 Prod. Uranium (U, ore) secondary 6.21e-08 1.70e-08

Fuel Oil #2 Prod. Uranium (U, ore) secondary 3.31e-08 9.07e-09

Total Manufacturing 4.33e+01 1.19e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Coal, average (in ground) model/secondary 6.69e+01 1.84e+01

US electric grid Natural gas model/secondary 5.22e+00 1.43e+00

US electric grid Petroleum (in ground) model/secondary 1.42e+00 3.89e-01

US electric grid Uranium, yellowcake model/secondary 1.81e-03 4.97e-04

Total Use, Maintenance and Repair 7.36e+01 2.02e+01

End-of-life Life-cycle Stage

US electric grid Coal, average (in ground) model/secondary 1.27e-02 3.49e-03

LCD landfilling Oil (in ground) primary 8.06e-03 2.21e-03

LPG Production Petroleum (in ground) secondary 1.48e-03 4.05e-04

LCD landfilling Natural gas (in ground) primary 1.09e-03 2.98e-04

US electric grid Natural gas model/secondary 9.91e-04 2.72e-04

LCD landfilling Coal, average (in ground) primary 7.38e-04 2.02e-04

LCD landfilling Iron (Fe, ore) primary 3.96e-04 1.09e-04

LCD incineration Iron (Fe, ore) secondary 3.07e-04 8.43e-05

US electric grid Petroleum (in ground) model/secondary 2.69e-04 7.39e-05

LPG Production Natural gas (in ground) secondary 1.78e-04 4.87e-05

LPG Production Coal, average (in ground) secondary 5.28e-05 1.45e-05

US electric grid Uranium, yellowcake model/secondary 3.44e-07 9.43e-08

LCD landfilling Bauxite (Al2O3, ore) primary 2.12e-07 5.82e-08

LPG Production Bauxite (Al2O3, ore) secondary 1.75e-07 4.81e-08

LCD landfilling Uranium (U, ore) primary 1.00e-08 2.75e-09

LPG Production Uranium (U, ore) secondary 8.88e-10 2.44e-10

Natural Gas Prod. Uranium (U, ore) secondary -1.32e-07 -3.63e-08

Natural Gas Prod. Bauxite (Al2O3, ore) secondary -2.98e-07 -8.16e-08

LCD incineration Bauxite (Al2O3, ore) secondary -4.37e-06 -1.20e-06

Fuel Oil #4 Prod. Bauxite (Al2O3, ore) secondary -7.20e-05 -1.98e-05

Natural Gas Prod. Petroleum (in ground) secondary -2.78e-03 -7.62e-04

Natural Gas Prod. Coal, average (in ground) secondary -7.71e-03 -2.12e-03

LCD incineration Natural gas secondary -5.85e-02 -1.60e-02

Fuel Oil #4 Prod. Natural gas (in ground) secondary -9.48e-02 -2.60e-02

Fuel Oil #4 Prod. Petroleum (in ground) secondary -1.04e+00 -2.86e-01
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Natural Gas Prod. Natural gas (in ground) secondary -1.13e+00 -3.09e-01

Total End-of-Life -2.30e+00 -6.32e-01

Total All Life-cycle Stages 3.64e+02 1.00e+02
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Table M-5.  CRT LCIA Results for the Energy Use Impact Category
Process Group Material LCI Data Type Energy Use (MJ) % of Total

Materials Processing Life-cycle Stage

Polycarbonate Production Natural gas (in ground) secondary 3.42e+01 1.64e-01

Aluminum Prod. Coal, average (in ground) secondary 2.20e+01 1.05e-01

Steel Prod., cold-rolled, semi-finished Petroleum (in ground) secondary 2.10e+01 1.01e-01

Steel Prod., cold-rolled, semi-finished Natural gas (in ground) secondary 2.04e+01 9.79e-02

Aluminum Prod. Electricity secondary 2.03e+01 9.76e-02

Aluminum Prod. Petroleum (in ground) secondary 1.99e+01 9.54e-02

Styrene-butadiene Copolymer Prod. Natural gas (in ground) secondary 1.91e+01 9.19e-02

Steel Prod., cold-rolled, semi-finished Electricity secondary 1.81e+01 8.71e-02

Invar Petroleum (in ground) secondary 1.59e+01 7.64e-02

Invar Natural gas (in ground) secondary 1.56e+01 7.50e-02

Polycarbonate Production Electricity secondary 1.39e+01 6.68e-02

Steel Prod., cold-rolled, semi-finished Coal, average (in ground) secondary 1.08e+01 5.19e-02

Aluminum Prod. Natural gas (in ground) secondary 9.51e+00 4.57e-02

Polycarbonate Production Petroleum (in ground) secondary 9.49e+00 4.56e-02

Polycarbonate Production Coal, average (in ground) secondary 8.73e+00 4.19e-02

ABS Production Natural gas (in ground) secondary 8.71e+00 4.18e-02

Invar Electricity secondary 8.06e+00 3.87e-02

Styrene-butadiene Copolymer Prod. Petroleum (in ground) secondary 8.04e+00 3.86e-02

Lead Natural gas (in ground) secondary 6.96e+00 3.34e-02

Steel Prod., cold-rolled, semi-finished Uranium (U, ore) secondary 6.44e+00 3.09e-02

Lead Coal, average (in ground) secondary 6.43e+00 3.08e-02

Steel Prod., cold-rolled, semi-finished Coal, lignite (in ground) secondary 6.17e+00 2.96e-02

ABS Production Petroleum (in ground) secondary 5.91e+00 2.84e-02

Ferrite mfg. Natural gas (in ground) secondary 5.51e+00 2.64e-02

Polycarbonate Production Uranium (U, ore) secondary 4.72e+00 2.27e-02

Ferrite mfg. Electricity secondary 4.43e+00 2.13e-02

Aluminum Prod. Uranium (U, ore) secondary 4.32e+00 2.07e-02

Polycarbonate Production Coal, lignite (in ground) secondary 3.65e+00 1.75e-02

Lead Electricity secondary 3.14e+00 1.51e-02

ABS Production Electricity secondary 3.00e+00 1.44e-02

Polystyrene Prod., high-impact Natural gas (in ground) secondary 2.81e+00 1.35e-02

Aluminum Prod. Coal, lignite (in ground) secondary 2.71e+00 1.30e-02

Lead Petroleum (in ground) secondary 2.69e+00 1.29e-02

Ferrite mfg. Coal, average (in ground) secondary 2.39e+00 1.15e-02

Ferrite mfg. Petroleum (in ground) secondary 2.10e+00 1.01e-02

Ferrite mfg. Coal, lignite (in ground) secondary 1.90e+00 9.12e-03

Ferrite mfg. Uranium (U, ore) secondary 1.86e+00 8.93e-03

Polystyrene Prod., high-impact Petroleum (in ground) secondary 1.61e+00 7.72e-03

Styrene-butadiene Copolymer Prod. Electricity secondary 1.39e+00 6.67e-03

Lead Uranium (U, ore) secondary 9.17e-01 4.40e-03

Polystyrene Prod., high-impact Electricity secondary 7.29e-01 3.50e-03

Total Materials Processing 3.66e+02 1.75e+00

Manufacturing Life-cycle Stage

Glass/frit Liquified petroleum gas ("propane") primary 1.51e+04 7.23e+01

LPG Production Natural gas (in ground) secondary 2.01e+03 9.63e+00

LPG Production Petroleum (in ground) secondary 4.10e+02 1.97e+00

LPG Production Coal, average (in ground) secondary 3.00e+02 1.44e+00

CRT tube mfg. Fuel oil #6 primary 1.51e+02 7.23e-01

Glass/frit Natural gas primary 5.41e+01 2.60e-01

Glass/frit Fuel oil #2 primary 5.06e+01 2.43e-01
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Table M-5.  CRT LCIA Results for the Energy Use Impact Category
Process Group Material LCI Data Type Energy Use (MJ) % of Total
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Glass/frit Elec-nonlink primary 4.75e+01 2.28e-01

CRT tube mfg. Natural gas primary 3.73e+01 1.79e-01

LPG Production Uranium (U, ore) secondary 3.40e+01 1.63e-01

CRT tube mfg. Elec-nonlink primary 3.19e+01 1.53e-01

Glass/frit Elec-nonlink primary 2.65e+01 1.27e-01

PWB Mfg. Natural gas model/secondary 1.74e+01 8.34e-02

CRT tube mfg. LNG primary 1.72e+01 8.26e-02

CRT monitor assembly Elec-nonlink primary 1.33e+01 6.37e-02

Fuel Oil #6 Prod. Natural gas (in ground) secondary 1.28e+01 6.15e-02

PWB Mfg. Elec-nonlink model/secondary 1.00e+01 4.82e-02

Fuel Oil #2 Prod. Natural gas (in ground) secondary 6.06e+00 2.91e-02

Natural Gas Prod. Natural gas (in ground) secondary 5.83e+00 2.80e-02

Fuel Oil #6 Prod. Petroleum (in ground) secondary 5.78e+00 2.78e-02

Monitor/module Fuel oil #4 primary 5.76e+00 2.77e-02

Fuel Oil #6 Prod. Coal, average (in ground) secondary 2.42e+00 1.16e-02

Fuel Oil #2 Prod. Coal, average (in ground) secondary 9.41e-01 4.51e-03

Fuel Oil #4 Prod. Natural gas (in ground) secondary 5.95e-01 2.85e-03

Fuel Oil #2 Prod. Petroleum (in ground) secondary 5.78e-01 2.77e-03

Natural Gas Prod. Coal, average (in ground) secondary 5.21e-01 2.50e-03

Natural Gas Prod. Petroleum (in ground) secondary 3.60e-01 1.73e-03

Fuel Oil #6 Prod. Uranium (U, ore) secondary 2.75e-01 1.32e-03

Fuel Oil #4 Prod. Petroleum (in ground) secondary 2.14e-01 1.03e-03

Fuel Oil #2 Prod. Uranium (U, ore) secondary 1.07e-01 5.13e-04

Natural Gas Prod. Uranium (U, ore) secondary 6.04e-02 2.90e-04

Total Manufacturing 1.83e+04 8.79e+01

Use, Maintenance and Repair Life-cycle Stage

CRT monitor use Elec-nonlink primary 2.29e+03 1.10e+01

Total Use, Maintenance and Repair 2.29e+03 1.10e+01

End-of-life Manufacturing Stage

CRT landfilling Fuel oil #4 primary 8.13e-01 3.90e-03

CRT landfilling Natural gas primary 7.71e-01 3.70e-03

CRT Recycling Elec-nonlink primary 2.29e-01 1.10e-03

CRT Recycling Liquified petroleum gas ("propane") primary 1.30e-01 6.24e-04

LPG Production Natural gas (in ground) secondary 1.73e-02 8.32e-05

LPG Production Petroleum (in ground) secondary 3.54e-03 1.70e-05

LPG Production Coal, average (in ground) secondary 2.59e-03 1.24e-05

LPG Production Uranium (U, ore) secondary 2.94e-04 1.41e-06

Natural Gas Prod. Uranium (U, ore) secondary -3.03e-02 -1.45e-04

Natural Gas Prod. Petroleum (in ground) secondary -1.81e-01 -8.67e-04

Natural Gas Prod. Coal, average (in ground) secondary -2.61e-01 -1.25e-03

Fuel Oil #4 Prod. Petroleum (in ground) secondary -2.30e+00 -1.10e-02

Natural Gas Prod. Natural gas (in ground) secondary -2.92e+00 -1.40e-02

Fuel Oil #4 Prod. Natural gas (in ground) secondary -6.39e+00 -3.07e-02

CRT Incineration Natural gas secondary -5.88e+01 -2.82e-01

CRT Incineration Fuel oil #4 secondary -5.88e+01 -2.82e-01

Total End-of-life -1.28e+02 -6.13e-01

Total All Life-cycle Stages 2.08e+04 1.00e+02
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Table M-6.  LCD LCIA Results for the Energy Use Impact Category
Process Group Material LCI Data Type Energy Use (MJ) % of Total

Materials processing Life-cycle Stage

Natural Gas Prod. Natural gas (in ground) secondary 4.07e+02 1.43e+01

Natural Gas Prod. Coal, average (in ground) secondary 3.64e+01 1.28e+00

Natural Gas Prod. Petroleum (in ground) secondary 2.52e+01 8.86e-01

Polycarbonate Production Natural gas (in ground) secondary 1.91e+01 6.72e-01

PMMA Sheet Prod. Petroleum (in ground) secondary 1.18e+01 4.17e-01

PMMA Sheet Prod. Natural gas (in ground) secondary 1.16e+01 4.09e-01

Steel Prod., cold-rolled, semi-finished Petroleum (in ground) secondary 1.03e+01 3.63e-01

Steel Prod., cold-rolled, semi-finished Natural gas (in ground) secondary 9.99e+00 3.52e-01

PMMA Sheet Prod. Electricity secondary 8.96e+00 3.16e-01

Steel Prod., cold-rolled, semi-finished Electricity secondary 8.89e+00 3.13e-01

Styrene-butadiene Copolymer Prod. Natural gas (in ground) secondary 8.37e+00 2.95e-01

Aluminum Prod. Coal, average (in ground) secondary 8.18e+00 2.88e-01

Polycarbonate Production Electricity secondary 7.77e+00 2.74e-01

Aluminum Prod. Electricity secondary 7.57e+00 2.67e-01

Aluminum Prod. Petroleum (in ground) secondary 7.40e+00 2.61e-01

Polycarbonate Production Petroleum (in ground) secondary 5.30e+00 1.87e-01

Steel Prod., cold-rolled, semi-finished Coal, average (in ground) secondary 5.30e+00 1.87e-01

Polycarbonate Production Coal, average (in ground) secondary 4.87e+00 1.72e-01

Natural Gas Prod. Uranium (U, ore) secondary 4.22e+00 1.48e-01

Aluminum Prod. Natural gas (in ground) secondary 3.54e+00 1.25e-01

Styrene-butadiene Copolymer Prod. Petroleum (in ground) secondary 3.51e+00 1.24e-01

Steel Prod., cold-rolled, semi-finished Uranium (U, ore) secondary 3.16e+00 1.11e-01

Steel Prod., cold-rolled, semi-finished Coal, lignite (in ground) secondary 3.02e+00 1.07e-01

Polycarbonate Production Uranium (U, ore) secondary 2.64e+00 9.28e-02

Polycarbonate Production Coal, lignite (in ground) secondary 2.04e+00 7.18e-02

Aluminum Prod. Uranium (U, ore) secondary 1.61e+00 5.66e-02

PET Resin Production Petroleum (in ground) secondary 1.57e+00 5.54e-02

Aluminum Prod. Coal, lignite (in ground) secondary 1.01e+00 3.55e-02

PET Resin Production Coal, average (in ground) secondary 8.58e-01 3.02e-02

PET Resin Production Electricity secondary 7.72e-01 2.72e-02

Styrene-butadiene Copolymer Prod. Electricity secondary 6.07e-01 2.14e-02

PET Resin Production Natural gas (in ground) secondary 3.16e-01 1.11e-02

PET Resin Production Uranium (U, ore) secondary 2.51e-01 8.82e-03

PET Resin Production Coal, lignite (in ground) secondary 1.79e-03 6.32e-05

Total Materials Processing 6.33e+02 2.23e+01

Manufacturing Life-cycle Stage

LCD glass mfg. Liquified petroleum gas ("propane") primary 6.98e+02 2.46e+01

Monitor/module Elec-nonlink primary 2.54e+02 8.93e+00

Monitor/module LNG primary 1.65e+02 5.81e+00

LPG Production Natural gas (in ground) secondary 9.63e+01 3.39e+00

Panel components Elec-nonlink primary 4.08e+01 1.44e+00

Monitor/module Natural gas primary 3.77e+01 1.33e+00

Monitor/module Liquified petroleum gas ("propane") primary 2.50e+01 8.81e-01

LPG Production Petroleum (in ground) secondary 1.97e+01 6.93e-01

LPG Production Coal, average (in ground) secondary 1.44e+01 5.07e-01

Monitor/module Kerosene primary 1.31e+01 4.60e-01

Natural Gas Prod. Natural gas (in ground) secondary 9.19e+00 3.24e-01

Monitor/module Fuel oil #4 primary 8.88e+00 3.13e-01

PWB Mfg. Natural gas model/secondary 7.67e+00 2.70e-01
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Table M-6.  LCD LCIA Results for the Energy Use Impact Category
Process Group Material LCI Data Type Energy Use (MJ) % of Total
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Panel components Kerosene primary 7.36e+00 2.59e-01

Panel components Elec-nonlink primary 5.13e+00 1.81e-01

Panel components Fuel oil #6 primary 5.13e+00 1.81e-01

Monitor/module Elec-nonlink primary 4.92e+00 1.73e-01

PWB Mfg. Elec-nonlink model/secondary 4.43e+00 1.56e-01

Panel components Natural gas primary 3.85e+00 1.35e-01

Backlight Elec-nonlink primary 2.62e+00 9.23e-02

LCD glass mfg. Natural gas primary 2.50e+00 8.82e-02

LCD glass mfg. Fuel oil #2 primary 2.34e+00 8.26e-02

LCD glass mfg. Elec-nonlink primary 2.20e+00 7.75e-02

LPG Production Uranium (U, ore) secondary 1.63e+00 5.75e-02

Backlight Elec-nonlink primary 1.24e+00 4.36e-02

Fuel Oil #4 Prod. Natural gas (in ground) secondary 9.16e-01 3.23e-02

Natural Gas Prod. Coal, average (in ground) secondary 8.21e-01 2.89e-02

Backlight Elec-nonlink primary 6.01e-01 2.12e-02

Natural Gas Prod. Petroleum (in ground) secondary 5.68e-01 2.00e-02

Panel components Elec-nonlink primary 5.04e-01 1.77e-02

Fuel Oil #6 Prod. Natural gas (in ground) secondary 4.36e-01 1.54e-02

Fuel Oil #4 Prod. Petroleum (in ground) secondary 3.30e-01 1.16e-02

Fuel Oil #2 Prod. Natural gas (in ground) secondary 2.83e-01 9.96e-03

Fuel Oil #6 Prod. Petroleum (in ground) secondary 1.97e-01 6.93e-03

Panel components Steam (100 psig) primary 1.04e-01 3.66e-03

Natural Gas Prod. Uranium (U, ore) secondary 9.51e-02 3.35e-03

Fuel Oil #6 Prod. Coal, average (in ground) secondary 8.24e-02 2.90e-03

Fuel Oil #2 Prod. Coal, average (in ground) secondary 4.39e-02 1.55e-03

Fuel Oil #2 Prod. Petroleum (in ground) secondary 2.70e-02 9.50e-04

Panel components Fuel oil #2 primary 1.78e-02 6.25e-04

Fuel Oil #6 Prod. Uranium (U, ore) secondary 9.37e-03 3.30e-04

Fuel Oil #2 Prod. Uranium (U, ore) secondary 4.99e-03 1.76e-04

Backlight LNG primary 2.14e-04 7.53e-06

Backlight Natural gas primary 1.85e-04 6.53e-06

Panel components Natural gas primary 5.24e-06 1.85e-07

Total Manufacturing 1.44e+03 5.06e+01

Use, Maintenance and Repair Life-cycle Stage

LCD monitor use Elec-nonlink primary 8.53e+02 3.00e+01

Total use, Maintenance and Repair 8.53e+02 3.00e+01

End-of-life Life-cycle Stage

LCD landfilling Fuel oil #4 primary 1.96e-01 6.90e-03

LCD landfilling Natural gas primary 1.86e-01 6.54e-03

LCD recycling Elec-nonlink primary 1.62e-01 5.70e-03

LCD recycling Liquified petroleum gas ("propane") primary 5.93e-02 2.09e-03

LPG Production Natural gas (in ground) secondary 7.91e-03 2.78e-04

LPG Production Petroleum (in ground) secondary 1.61e-03 5.69e-05

LPG Production Coal, average (in ground) secondary 1.18e-03 4.16e-05

LPG Production Uranium (U, ore) secondary 1.34e-04 4.72e-06

Natural Gas Prod. Uranium (U, ore) secondary -2.00e-02 -7.04e-04

Natural Gas Prod. Petroleum (in ground) secondary -1.19e-01 -4.20e-03

Natural Gas Prod. Coal, average (in ground) secondary -1.72e-01 -6.07e-03

Fuel Oil #4 Prod. Petroleum (in ground) secondary -1.52e+00 -5.35e-02

Natural Gas Prod. Natural gas (in ground) secondary -1.93e+00 -6.80e-02

Fuel Oil #4 Prod. Natural gas (in ground) secondary -4.22e+00 -1.49e-01
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Table M-6.  LCD LCIA Results for the Energy Use Impact Category
Process Group Material LCI Data Type Energy Use (MJ) % of Total
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LCD incineration Natural gas secondary -3.85e+01 -1.36e+00

LCD incineration Fuel oil #4 secondary -3.85e+01 -1.36e+00

Total End-of-life -8.44e+01 -2.97e+00

Total All Life-cycle Stages 2.84e+03 1.00e+02
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Table M-7.  CRT LCIA Results for the Solid Waste Landfill Use Impact Category
Process Group Material LCI Data Type Solid Waste

Landfill Use (m3)

% of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Unspecified solid waste secondary 1.09e-02 6.56e+00

Steel Prod., cold-rolled, semi-finished Mining waste secondary 6.41e-04 3.85e-01

Invar Mining waste secondary 1.82e-04 1.09e-01

Ferrite mfg. Mining waste secondary 1.77e-04 1.06e-01

Steel Prod., cold-rolled, semi-finished Mineral waste secondary 6.34e-05 3.81e-02

Polycarbonate Production Mineral waste secondary 5.41e-05 3.25e-02

Steel Prod., cold-rolled, semi-finished Mixed industrial (waste) secondary 4.50e-05 2.70e-02

Invar Unspecified solid waste secondary 3.53e-05 2.12e-02

Ferrite mfg. Unspecified solid waste secondary 3.45e-05 2.07e-02

Steel Prod., cold-rolled, semi-finished Slag and ash secondary 1.83e-05 1.10e-02

Invar Mineral waste secondary 1.82e-05 1.09e-02

Polycarbonate Production Slag and ash secondary 1.80e-05 1.08e-02

Ferrite mfg. Mineral waste secondary 1.78e-05 1.07e-02

ABS Production Mineral waste secondary 1.27e-05 7.64e-03

ABS Production Unspecified solid waste secondary 1.09e-05 6.57e-03

Polycarbonate Production Mixed industrial (waste) secondary 9.93e-06 5.96e-03

Invar Slag and ash secondary 5.24e-06 3.15e-03

Ferrite mfg. Slag and ash secondary 5.12e-06 3.07e-03

Styrene-butadiene Copolymer Prod. Mineral waste secondary 4.52e-06 2.72e-03

ABS Production 

Non toxic chemical waste

(unspecified) secondary 3.21e-06 1.93e-03

ABS Production Slag and ash secondary 2.68e-06 1.61e-03

ABS Production Mixed industrial (waste) secondary 2.22e-06 1.34e-03

Steel Prod., cold-rolled, semi-finished 

Non toxic chemical waste

(unspecified) secondary 2.02e-06 1.21e-03

Polycarbonate Production 

Non toxic chemical waste

(unspecified) secondary 1.79e-06 1.08e-03

Polystyrene Prod., high-impact Mineral waste secondary 1.59e-06 9.56e-04

Styrene-butadiene Copolymer Prod. 

Non toxic chemical waste

(unspecified) secondary 1.35e-06 8.09e-04

Invar Mixed industrial (waste) secondary 1.16e-06 6.96e-04

Ferrite mfg. Mixed industrial (waste) secondary 1.13e-06 6.80e-04

Styrene-butadiene Copolymer Prod. Slag and ash secondary 1.09e-06 6.54e-04

Styrene-butadiene Copolymer Prod. Mixed industrial (waste) secondary 1.00e-06 6.03e-04

Polystyrene Prod., high-impact 

Non toxic chemical waste

(unspecified) secondary 6.74e-07 4.05e-04

Polystyrene Prod., high-impact Mixed industrial (waste) secondary 4.16e-07 2.50e-04

Aluminum Prod. Calcium secondary 3.72e-07 2.23e-04

Polystyrene Prod., high-impact Slag and ash secondary 3.66e-07 2.20e-04

Styrene-butadiene Copolymer Prod. Unspecified solid waste secondary 2.62e-07 1.57e-04

Invar Calcium secondary 1.79e-07 1.07e-04

Polycarbonate Production Unspecified solid waste secondary 1.09e-07 6.55e-05

Lead Calcium secondary 9.31e-08 5.59e-05

Steel Prod., cold-rolled, semi-finished Sewage sludge (unspecified) secondary 6.64e-08 3.99e-05

Aluminum Prod. Carbon secondary 5.48e-08 3.29e-05

Steel Prod., cold-rolled, semi-finished Waste oil secondary 5.37e-08 3.23e-05

Steel Prod., cold-rolled, semi-finished Non mineral waste (inert) secondary 4.46e-08 2.68e-05

Ferrite mfg. Calcium secondary 3.41e-08 2.05e-05

Steel Prod., cold-rolled, semi-finished Calcium secondary 3.02e-08 1.81e-05

Invar Carbon secondary 2.62e-08 1.57e-05
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Landfill Use (m3)

% of Total
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Aluminum Prod. Waste oil secondary 2.25e-08 1.35e-05

Polystyrene Prod., high-impact Unspecified solid waste secondary 2.02e-08 1.21e-05

Invar 

Non toxic chemical waste

(unspecified) secondary 1.54e-08 9.25e-06

Ferrite mfg. 

Non toxic chemical waste

(unspecified) secondary 1.50e-08 9.03e-06

Lead Carbon secondary 1.36e-08 8.19e-06

Invar Non mineral waste (inert) secondary 1.08e-08 6.46e-06

Ferrite mfg. Non mineral waste (inert) secondary 1.05e-08 6.30e-06

Invar Waste oil secondary 8.51e-09 5.11e-06

Ferrite mfg. Carbon secondary 4.90e-09 2.94e-06

Steel Prod., cold-rolled, semi-finished Carbon secondary 4.32e-09 2.59e-06

Lead Waste oil secondary 4.30e-09 2.58e-06

Ferrite mfg. Waste oil secondary 2.72e-10 1.63e-07

Total Materials Processing 1.23e-02 7.39e+00

Manufacturing Life-cycle Stage

LPG Production Slag and ash secondary 3.46e-02 2.08e+01

LPG Production Unspecified waste secondary 7.44e-03 4.47e+00

Glass/frit Waste water treatment (WWT) sludge primary 7.28e-03 4.37e+00

CRT tube mfg. Waste water treatment (WWT) sludge primary 2.37e-03 1.42e+00

LPG Production Mixed industrial (waste) secondary 1.24e-03 7.47e-01

US electric grid Coal waste model/secondary 1.01e-03 6.09e-01

Japanese Electric Grid Coal waste model/secondary 8.10e-04 4.86e-01

US electric grid Dust/sludge model/secondary 3.14e-04 1.89e-01

Fuel Oil #6 Prod. Slag and ash secondary 2.79e-04 1.68e-01

US electric grid Fly/bottom ash model/secondary 2.54e-04 1.52e-01

Japanese Electric Grid Dust/sludge model/secondary 2.51e-04 1.50e-01

Japanese Electric Grid Fly/bottom ash model/secondary 2.02e-04 1.22e-01

Fuel Oil #2 Prod. Slag and ash secondary 1.09e-04 6.52e-02

Natural Gas Prod. Slag and ash secondary 6.01e-05 3.61e-02

Fuel Oil #6 Prod. Unspecified waste secondary 6.00e-05 3.60e-02

Fuel Oil #2 Prod. Unspecified waste secondary 2.33e-05 1.40e-02

Natural Gas Prod. Unspecified waste secondary 1.29e-05 7.76e-03

Fuel Oil #4 Prod. Slag and ash secondary 1.16e-05 6.96e+00

Glass/frit Potassium Carbonate primary 1.08e-05 6.48e-03

CRT tube mfg. Wood, average primary 9.89e-06 5.94e-03

Glass/frit Sodium Carbonate primary 9.74e-06 5.85e-03

Glass/frit CRT glass, faceplate primary 9.73e-06 5.84e-03

Glass/frit Unspecified sludge primary 7.69e-06 4.62e-03

CRT tube mfg. Sludge (phosphor) primary 4.31e-06 2.59e-03

Fuel Oil #6 Prod. Mixed industrial (waste) secondary 4.23e-06 2.54e-03

Fuel Oil #2 Prod. Mixed industrial (waste) secondary 3.49e-06 2.10e-03

Fuel Oil #4 Prod. Unspecified waste secondary 2.49e-06 1.49e-03

CRT tube mfg. Sludge (aquadag) primary 2.22e-06 1.34e-03

LPG Production 

Non toxic chemical waste

(unspecified) secondary 1.35e-06 8.13e-04

LPG Production Mineral waste secondary 1.01e-06 6.07e-04

Glass/frit Waste refractory primary 9.52e-07 5.72e-04

Glass/frit blasting media primary 8.16e-07 4.90e-04

Glass/frit Oily rags & filter media primary 7.25e-07 4.36e-04
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M-22

Glass/frit Plating process sludge primary 2.98e-07 1.79e-04

Fuel Oil #4 Prod. Mixed industrial (waste) secondary 2.84e-07 1.71e-04

Glass/frit acid absorbent primary 1.02e-07 6.11e-05

Natural Gas Prod. Mixed industrial (waste) secondary 2.51e-08 1.51e-05

Fuel Oil #6 Prod. 

Non toxic chemical waste

(unspecified) secondary 4.58e-09 2.75e-06

Fuel Oil #2 Prod. 

Non toxic chemical waste

(unspecified) secondary 3.80e-09 2.28e-06

Fuel Oil #6 Prod. Mineral waste secondary 3.42e-09 2.05e-06

Fuel Oil #2 Prod. Mineral waste secondary 2.84e-09 1.70e-06

Fuel Oil #4 Prod. 

Non toxic chemical waste

(unspecified) secondary 3.09e-10 1.85e-07

Fuel Oil #4 Prod. Mineral waste secondary 2.30e-10 1.38e-07

Natural Gas Prod. 

Non toxic chemical waste

(unspecified) secondary 2.74e-11 1.64e-08

Natural Gas Prod. Mineral waste secondary 2.04e-11 1.23e-08

Total Manufacturing 5.64e-02 3.39e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Coal waste model/secondary 6.35e-02 3.82e+01

US electric grid Dust/sludge model/secondary 1.97e-02 1.18e+01

US electric grid Fly/bottom ash model/secondary 1.59e-02 9.54e+00

Total Use, Maintenance and Repair 9.91e-02 5.95e+01

End-of-life Life-cycle Stage

CRT landfilling EOL CRT Monitor, landfilled primary 8.31e-03 4.99e+00

US electric grid Coal waste model/secondary 6.36e-06 3.82e-03

CRT landfilling Unspecified solid waste primary 4.34e-06 2.61e-03

CRT Incineration Mixed industrial (waste) secondary 2.41e-06 1.45e-03

US electric grid Dust/sludge model/secondary 1.97e-06 1.18e-03

US electric grid Fly/bottom ash model/secondary 1.59e-06 9.54e-04

LPG Production Slag and ash secondary 2.99e-07 1.79e-04

LPG Production Unspecified waste secondary 6.42e-08 3.85e-05

LPG Production Mixed industrial (waste) secondary 1.07e-08 6.44e-06

LPG Production 

Non toxic chemical waste

(unspecified) secondary 1.17e-11 7.01e-09

LPG Production Mineral waste secondary 8.72e-12 5.24e-09

Natural Gas Prod. Mineral waste secondary -1.02e-11 -6.15e-09

Natural Gas Prod. 

Non toxic chemical waste

(unspecified) secondary -1.37e-11 -8.24e-09

CRT Incineration Mineral waste secondary -1.59e-10 -9.55e-08

CRT Incineration 

Non toxic chemical waste

(unspecified) secondary -2.13e-10 -1.28e-07

Fuel Oil #4 Prod. Mineral waste secondary -2.48e-09 -1.49e-06

Fuel Oil #4 Prod. 

Non toxic chemical waste

(unspecified) secondary -3.32e-09 -1.99e-06

CRT Incineration Mining waste secondary -4.23e-09 -2.54e-06

Natural Gas Prod. Mixed industrial (waste) secondary -1.26e-08 -7.57e-06

Fuel Oil #4 Prod. Mixed industrial (waste) secondary -3.05e-06 -1.83e-03

Natural Gas Prod. Unspecified waste secondary -6.48e-06 -3.89e-03

Fuel Oil #4 Prod. Unspecified waste secondary -2.67e-05 -1.61e-02

Natural Gas Prod. Slag and ash secondary -3.01e-05 -1.81e-02

Fuel Oil #4 Prod. Slag and ash secondary -1.25e-04 -7.48e-02
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Table M-7.  CRT LCIA Results for the Solid Waste Landfill Use Impact Category
Process Group Material LCI Data Type Solid Waste

Landfill Use (m3)

% of Total

M-23

CRT Incineration Unspecified solid waste secondary -1.76e-03 -1.06e+00

CRT Incineration Slag and ash secondary -7.70e-03 -4.62e+00

Total End-of-life -1.32e-03 -7.95e-01

Total All Life-cycle Stages Total 1.67e-01 1.00e+02
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Table M-8.  LCD LCIA Results for the Solid Waste Landfill Use Impact Category

Process Group Material LCI Data Type Solid Waste

landfill Use (m3)

% of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Unspecified solid waste secondary 5.36e-03 9.87e+00

Natural Gas Prod. Slag and ash secondary 4.20e-03 7.74e+00

Natural Gas Prod. Unspecified waste secondary 9.03e-04 1.66e+00

Steel Prod., cold-rolled, semi-finished Mining waste secondary 3.14e-04 5.79e-01

Steel Prod., cold-rolled, semi-finished Mineral waste secondary 3.11e-05 5.73e-02

Polycarbonate Production Mineral waste secondary 3.02e-05 5.56e-02

PMMA Sheet Prod. Mixed industrial (waste) secondary 2.45e-05 4.51e-02

Steel Prod., cold-rolled, semi-finished Mixed industrial (waste) secondary 2.21e-05 4.06e-02

PMMA Sheet Prod. Mineral waste secondary 1.99e-05 3.67e-02

Polycarbonate Production Slag and ash secondary 1.00e-05 1.85e-02

PMMA Sheet Prod. Non toxic chemical waste (unspecified) secondary 9.41e-06 1.73e-02

Steel Prod., cold-rolled, semi-finished Slag and ash secondary 8.99e-06 1.66e-02

PMMA Sheet Prod. Slag and ash secondary 6.26e-06 1.15e-02

Polycarbonate Production Mixed industrial (waste) secondary 5.55e-06 1.02e-02

PET Resin Production Mineral waste secondary 2.87e-06 5.29e-03

Styrene-butadiene Copolymer Prod. Mineral waste secondary 1.98e-06 3.64e-03

Natural Gas Prod. Mixed industrial (waste) secondary 1.76e-06 3.24e-03

PET Resin Production Slag and ash secondary 1.24e-06 2.29e-03

Polycarbonate Production Non toxic chemical waste (unspecified) secondary 1.00e-06 1.84e-03

Steel Prod., cold-rolled, semi-finished Non toxic chemical waste (unspecified) secondary 9.88e-07 1.82e-03

PET Resin Production Non toxic chemical waste (unspecified) secondary 7.69e-07 1.42e-03

Styrene-butadiene Copolymer Prod. Non toxic chemical waste (unspecified) secondary 5.89e-07 1.09e-03

Styrene-butadiene Copolymer Prod. Slag and ash secondary 4.76e-07 8.77e-04

Styrene-butadiene Copolymer Prod. Mixed industrial (waste) secondary 4.39e-07 8.08e-04

PET Resin Production Unspecified solid waste secondary 3.65e-07 6.73e-04

Aluminum Prod. Calcium secondary 1.38e-07 2.55e-04

Styrene-butadiene Copolymer Prod. Unspecified solid waste secondary 1.15e-07 2.11e-04

PMMA Sheet Prod. Unspecified solid waste secondary 7.91e-08 1.46e-04

Polycarbonate Production Unspecified solid waste secondary 6.10e-08 1.12e-04

Steel Prod., cold-rolled, semi-finished Sewage sludge (unspecified) secondary 3.25e-08 6.00e-05

Steel Prod., cold-rolled, semi-finished Waste oil secondary 2.63e-08 4.85e-05

Steel Prod., cold-rolled, semi-finished Non mineral waste (inert) secondary 2.19e-08 4.03e-05

Aluminum Prod. Carbon secondary 2.04e-08 3.76e-05

Steel Prod., cold-rolled, semi-finished Calcium secondary 1.48e-08 2.73e-05

Aluminum Prod. Waste oil secondary 8.38e-09 1.54e-05

Steel Prod., cold-rolled, semi-finished Carbon secondary 2.12e-09 3.90e-06

Natural Gas Prod. Non toxic chemical waste (unspecified) secondary 1.91e-09 3.52e-06

Natural Gas Prod. Mineral waste secondary 1.43e-09 2.63e-06

Total Materials Processing 1.10e-02 2.02e+01

Manufacturing Life-cycle Stage

Monitor/module Waste water treatment (WWT) sludge primary 3.06e-03 5.65e+00

Japanese Electric Grid Coal waste model/secondary 2.72e-03 5.02e+00

LPG Production Slag and ash secondary 1.66e-03 3.06e+00

Japanese Electric Grid Dust/sludge model/secondary 8.43e-04 1.55e+00

Japanese Electric Grid Fly/bottom ash model/secondary 6.81e-04 1.25e+00

LPG Production Unspecified waste secondary 3.57e-04 6.57e-01

LCD glass mfg. Waste water treatment (WWT) sludge primary 3.39e-04 6.25e-01

Monitor/module Waste plastics from LCD monitor primary 2.89e-04 5.33e-01

Monitor/module Waste acid (containing F and detergents) primary 1.80e-04 3.31e-01
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Table M-8.  LCD LCIA Results for the Solid Waste Landfill Use Impact Category

Process Group Material LCI Data Type Solid Waste

landfill Use (m3)

% of Total

M-25

US electric grid Coal waste model/secondary 1.23e-04 2.27e-01

Natural Gas Prod. Slag and ash secondary 9.47e-05 1.75e-01

Monitor/module Waste LCD glass primary 8.23e-05 1.52e-01

LPG Production Mixed industrial (waste) secondary 5.97e-05 1.10e-01

US electric grid Dust/sludge model/secondary 3.81e-05 7.03e-02

US electric grid Fly/bottom ash model/secondary 3.08e-05 5.67e-02

Panel components Waste LCD glass primary 2.30e-05 4.23e-02

Natural Gas Prod. Unspecified waste secondary 2.04e-05 3.75e-02

Fuel Oil #4 Prod. Slag and ash secondary 1.78e-05 3.29e-02

Fuel Oil #6 Prod. Slag and ash secondary 9.52e-06 1.75e-02

Monitor/module Printed wiring board (PWB) primary 9.38e-06 1.73e-02

Fuel Oil #2 Prod. Slag and ash secondary 5.07e-06 9.34e-03

Fuel Oil #4 Prod. Unspecified waste secondary 3.83e-06 7.07e-03

Monitor/module LCD panel waste primary 3.79e-06 6.98e-03

Panel components Used silica gel primary 2.14e-06 3.94e-03

Fuel Oil #6 Prod. Unspecified waste secondary 2.04e-06 3.77e-03

Backlight Waste backlight light guide (PMMA) primary 1.28e-06 2.35e-03

Fuel Oil #2 Prod. Unspecified waste secondary 1.09e-06 2.01e-03

LCD glass mfg. Potassium Carbonate primary 4.99e-07 9.19e-04

LCD glass mfg. Sodium Carbonate primary 4.51e-07 8.31e-04

Fuel Oil #4 Prod. Mixed industrial (waste) secondary 4.38e-07 8.07e-04

LCD glass mfg. Unspecified sludge primary 3.56e-07 6.56e-04

LCD glass mfg. Cinders from LCD glass mfg primary 3.19e-07 5.87e-04

Fuel Oil #2 Prod. Mixed industrial (waste) secondary 1.63e-07 3.00e-04

Fuel Oil #6 Prod. Mixed industrial (waste) secondary 1.44e-07 2.65e-04

LCD glass mfg. LCD glass EP dust primary 9.94e-08 1.83e-04

LPG Production Non toxic chemical waste (unspecified) secondary 6.49e-08 1.20e-04

LPG Production Mineral waste secondary 4.85e-08 8.94e-05

LCD glass mfg. Waste refractory primary 4.41e-08 8.13e-05

Natural Gas Prod. Mixed industrial (waste) secondary 3.96e-08 7.30e-05

LCD glass mfg. blasting media primary 3.78e-08 6.97e-05

LCD glass mfg. Waste LCD glass primary 3.48e-08 6.41e-05

LCD glass mfg. Oily rags & filter media primary 3.36e-08 6.19e-05

LCD glass mfg. Sludge from LCD glass mfg primary 2.99e-08 5.51e-05

LCD glass mfg. Plating process sludge primary 1.38e-08 2.54e-05

Backlight Waste backlight casing (PC) primary 5.41e-09 9.97e-06

LCD glass mfg. acid absorbent primary 4.71e-09 8.68e-06

Fuel Oil #4 Prod. Non toxic chemical waste (unspecified) secondary 4.76e-10 8.76e-07

Fuel Oil #4 Prod. Mineral waste secondary 3.55e-10 6.54e-07

Fuel Oil #2 Prod. Non toxic chemical waste (unspecified) secondary 1.77e-10 3.27e-07

Fuel Oil #6 Prod. Non toxic chemical waste (unspecified) secondary 1.56e-10 2.87e-07

Fuel Oil #2 Prod. Mineral waste secondary 1.32e-10 2.44e-07

Fuel Oil #6 Prod. Mineral waste secondary 1.16e-10 2.14e-07

Natural Gas Prod. Non toxic chemical waste (unspecified) secondary 4.31e-11 7.95e-08

Natural Gas Prod. Mineral waste secondary 3.22e-11 5.93e-08

Backlight Broken CCFL primary 1.98e-11 3.65e-08

Total Manufacturing 1.07e-02 1.97e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Coal waste model/secondary 2.37e-02 4.37e+01

US electric grid Dust/sludge model/secondary 7.35e-03 1.35e+01
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Table M-8.  LCD LCIA Results for the Solid Waste Landfill Use Impact Category

Process Group Material LCI Data Type Solid Waste

landfill Use (m3)

% of Total

M-26

US electric grid Fly/bottom ash model/secondary 5.93e-03 1.09e+01

Total Use, Maintenance and Repair 3.70e-02 6.82e+01

End-of-life Life-cycle Stage

LCD landfilling EOL LCD Monitor, landfilled primary 1.90e-03 3.50e+00

US electric grid Coal waste model/secondary 4.50e-06 8.29e-03

US electric grid Dust/sludge model/secondary 1.39e-06 2.57e-03

US electric grid Fly/bottom ash model/secondary 1.12e-06 2.07e-03

LCD landfilling Unspecified solid waste primary 1.05e-06 1.93e-03

LCD incineration Mixed industrial (waste) secondary 3.28e-07 6.04e-04

LPG Production Slag and ash secondary 1.36e-07 2.51e-04

LPG Production Unspecified waste secondary 2.93e-08 5.40e-05

LPG Production Mixed industrial (waste) secondary 4.90e-09 9.02e-06

LPG Production Non toxic chemical waste (unspecified) secondary 5.33e-12 9.82e-09

LPG Production Mineral waste secondary 3.98e-12 7.34e-09

Natural Gas Prod. Mineral waste secondary -6.76e-12 -1.25e-08

Natural Gas Prod. Non toxic chemical waste (unspecified) secondary -9.06e-12 -1.67e-08

LCD incineration Mineral waste secondary -1.03e-10 -1.90e-07

LCD incineration Non toxic chemical waste (unspecified) secondary -1.38e-10 -2.54e-07

Fuel Oil #4 Prod. Mineral waste secondary -1.64e-09 -3.02e-06

Fuel Oil #4 Prod. Non toxic chemical waste (unspecified) secondary -2.19e-09 -4.04e-06

LCD incineration Mining waste secondary -2.74e-09 -5.06e-06

Natural Gas Prod. Mixed industrial (waste) secondary -8.32e-09 -1.53e-05

Fuel Oil #4 Prod. Mixed industrial (waste) secondary -2.02e-06 -3.72e-03

Natural Gas Prod. Unspecified waste secondary -4.28e-06 -7.88e-03

Fuel Oil #4 Prod. Unspecified waste secondary -1.77e-05 -3.26e-02

Natural Gas Prod. Slag and ash secondary -1.99e-05 -3.67e-02

Fuel Oil #4 Prod. Slag and ash secondary -8.22e-05 -1.52e-01

LCD incineration Unspecified solid waste secondary -1.14e-03 -2.10e+00

LCD incineration Slag and ash secondary -4.99e-03 -9.19e+00

Total End-of-life -4.35e-03 -8.01e+00

Total All Life-cycle Stages 5.43e-02 1.00e+02



APPENDIX M

M-27

Table M-9.  CRT LCIA Results for the Hazardous Waste Landfill Use Impact Category
Process Group Material LCI Data Type Hazardous Waste

Landfill Use (m3)

% of Total

Materials Processing Life-cycle Stage

Invar General Hazardous Waste secondary 3.92e-05 2.33e-01

Ferrite mfg. General Hazardous Waste secondary 3.82e-05 2.28e-01

Polycarbonate Production General Hazardous Waste secondary 2.06e-05 1.23e-01

ABS Production General Hazardous Waste secondary 9.45e-06 5.62e-02

Styrene-butadiene Copolymer Prod. Hazardous waste secondary 8.58e-07 5.11e-03

Steel Prod., cold-rolled, semi-finished General Hazardous Waste secondary 4.35e-07 2.59e-03

Polystyrene Prod., high-impact General Hazardous Waste secondary 2.70e-07 1.60e-03

Total Materials Processing 1.09e-04 6.49e-01

Manufacturing Life-cycle Stage

LPG Production Hazardous waste secondary 1.36e-03 8.11e+00

Glass/frit Hydrofluoric acid primary 1.34e-05 7.98e-02

Glass/frit cinders from CRT glass mfg (70% PbO) primary 6.88e-06 4.09e-02

CRT tube mfg. Unspecified sludge primary 5.22e-06 3.11e-02

Fuel Oil #6 Prod. Hazardous waste secondary 4.61e-06 2.74e-02

Fuel Oil #2 Prod. Hazardous waste secondary 3.82e-06 2.27e-02

CRT tube mfg. Frit primary 3.04e-06 1.81e-02

CRT tube mfg. Carbon and filmer waste primary 2.30e-06 1.37e-02

Glass/frit CRT glass faceplate EP dust (Pb) (D008 waste) primary 2.15e-06 1.28e-02

CRT tube mfg. Slurry scrap (chromium-based) primary 1.60e-06 9.52e-03

Glass/frit Hazardous sludge (Pb) (D008) primary 1.38e-06 8.21e-03

CRT tube mfg. Slag and ash primary 1.30e-06 7.74e-03

CRT tube mfg. Waste water treatment (WWT) filters primary 7.59e-07 4.52e-03

Glass/frit sludge from CRT glass mfg (1% PbO) primary 6.45e-07 3.84e-03

Glass/frit Broken CRT glass primary 6.22e-07 3.70e-03

Glass/frit Barium debris (D008 waste) primary 4.58e-07 2.72e-03

Fuel Oil #4 Prod. Hazardous waste secondary 3.11e-07 1.85e-03

Glass/frit Waste finishing sludge (Pb) (D008 waste) primary 2.32e-07 1.38e-03

Glass/frit Waste Batch (Ba, Pb) (D008 waste) primary 1.22e-07 7.28e-04

CRT tube mfg. Lead sulfate cake primary 3.03e-08 1.80e-04

Natural Gas Prod. Hazardous waste secondary 2.75e-08 1.64e-04

Glass/frit Lead debris (D008 waste) primary 1.85e-08 1.10e-04

Glass/frit Lead contaminated grit (D008 waste) primary 2.99e-09 1.78e-05

Total Manufacturing 1.41e-03 8.40e+00

Use, Maintenance and Repair Life-cycle Stage

Total Use, Maintenance and Repair 0.00e+00 0.00e+00

End-of-life Life-cycle Stage

CRT landfilling EOL CRT Monitor, landfilled primary 1.53e-02 9.10e+01

LPG Production Hazardous waste secondary 1.18e-08 7.00e-05

Natural Gas Prod. Hazardous waste secondary -1.38e-08 -8.22e-05

CRT Incineration General Hazardous Waste secondary -2.14e-07 -1.28e-03

Fuel Oil #4 Prod. Hazardous waste secondary -3.34e-06 -1.99e-02

Total End-of-life 1.53e-02 9.10e+01

Total All Life-cycle Stages 1.68e-02 1.00e+02



APPENDIX M

M-28

Table M-10.  LCD LCIA Results for the Hazardous Waste Landfill Use Impact Category
Process Group Material LCI Data Type Hazardous Waste

Landfill Use (m3)

% of Total

Materials Processing Life-cycle Stage

Polycarbonate Production General Hazardous Waste secondary 1.15e-05 3.18e-01

Natural Gas Prod. Hazardous waste secondary 1.92e-06 5.33e-02

PMMA Sheet Prod. General Hazardous Waste secondary 9.41e-07 2.60e-02

Styrene-butadiene Copolymer Prod. Hazardous waste secondary 3.75e-07 1.04e-02

Steel Prod., cold-rolled, semi-finished General Hazardous Waste secondary 2.13e-07 5.90e-03

PET Resin Production Unspecified hazardous waste secondary 3.24e-08 8.96e-04

Total Materials Processing 1.50e-05 4.15e-01

Manufacturing Life-cycle Stage

LPG Production Hazardous waste secondary 6.54e-05 1.81e+00

Monitor/module Acetic acid primary 3.18e-05 8.80e-01

Monitor/module Phosphoric acid primary 8.55e-06 2.37e-01

LCD glass mfg. Hydrofluoric acid primary 6.21e-07 1.72e-02

Fuel Oil #4 Prod. Hazardous waste secondary 4.79e-07 1.33e-02

Monitor/module Nitric acid primary 2.48e-07 6.87e-03

Fuel Oil #2 Prod. Hazardous waste secondary 1.78e-07 4.94e-03

Fuel Oil #6 Prod. Hazardous waste secondary 1.57e-07 4.34e-03

Natural Gas Prod. Hazardous waste secondary 4.34e-08 1.20e-03

LCD glass mfg. Barium debris (D008 waste) primary 2.12e-08 5.87e-04

LCD glass mfg. Waste Batch (Ba, Pb) (D008 waste) primary 5.67e-09 1.57e-04

Backlight Waste glass, with mercury primary 7.73e-15 2.14e-10

Total Manufacturing 1.07e-04 2.98e+00

Use, Maintenance and Repair Life-cycle Stage

Total Use, Maintenance and Repair 0.00e+00 0.00e+00

End-of-life Life-cycle Stage

LCD landfilling EOL LCD Monitor, landfilled primary 3.49e-03 9.67e+01

LPG Production Hazardous waste secondary 5.37e-09 1.49e-04

Natural Gas Prod. Hazardous waste secondary -9.12e-09 -2.52e-04

LCD incineration General Hazardous Waste secondary -1.39e-07 -3.84e-03

Fuel Oil #4 Prod. Hazardous waste secondary -2.21e-06 -6.11e-02

Total End-of-life 3.49e-03 9.66e+01

Total All Life-cycle Stages 3.61e-03 1.00e+02
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Table M-11.  CRT LCIA Results for the Radioactive Waste Landfill Use Impact Category
Process Group Material LCI Data Type Radioactive Waste

Landfill Use (m3)

% of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Low-level radioactive waste secondary 1.64e-05 9.03e+00

Invar Low-level radioactive waste secondary 4.72e-06 2.60e+00

Ferrite mfg. Low-level radioactive waste secondary 4.61e-06 2.54e+00

Steel Prod., cold-rolled, semi-finished Radioactive waste (unspecified) secondary 7.36e-07 4.06e-01

Steel Prod., cold-rolled, semi-finished Highly radioactive waste (Class C) secondary 3.46e-07 1.91e-01

Invar Radioactive waste (unspecified) secondary 2.20e-07 1.22e-01

Ferrite mfg. Radioactive waste (unspecified) secondary 2.15e-07 1.19e-01

Invar Highly radioactive waste (Class C) secondary 9.80e-08 5.41e-02

Ferrite mfg. Highly radioactive waste (Class C) secondary 9.57e-08 5.28e-02

Total Materials Processing 2.74e-05 1.51e+01

Manufacturing Life-cycle Stage

Japanese Electric Grid Low-level radioactive waste model/secondary 6.89e-06 3.80e+00

Japanese Electric Grid Uranium, depleted model/secondary 2.07e-06 1.14e+00

US electric grid Low-level radioactive waste model/secondary 1.75e-06 9.66e-01

US electric grid Uranium, depleted model/secondary 5.25e-07 2.90e-01

Total Manufacturing 1.12e-05 6.19e+00

Use, Maintenance and Repair Life-cycle Stage

US electric grid Low-level radioactive waste model/secondary 1.10e-04 6.05e+01

US electric grid Uranium, depleted model/secondary 3.29e-05 1.82e+01

Total use, Maintenance and Repair 1.43e-04 7.87e+01

End-of-life Life-cycle Stage

US electric grid Low-level radioactive waste model/secondary 1.10e-08 6.06e-03

US electric grid Uranium, depleted model/secondary 3.29e-09 1.82e-03

Total End-of-life 1.43e-08 7.87e-03

Total All Life-cycle Stages 1.81e-04 1.00e+02



APPENDIX M

M-30

Table M-12.  LCD LCIA Results for the Radioactive Waste Landfill Use Impact Category
Process Group Material LCI Data Type Radioactive Waste

Landfill Use (m3)

% of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Low-level radioactive waste secondary 8.02e-06 8.70e+00

Steel Prod., cold-rolled, semi-finished Radioactive waste (unspecified) secondary 3.61e-07 3.91e-01

Steel Prod., cold-rolled, semi-finished Highly radioactive waste (Class C) secondary 1.70e-07 1.84e-01

Total Materials Processing 8.55e-06 9.28e+00

Manufacturing Life-cycle Stage

Japanese Electric Grid Low-level radioactive waste model/secondary 2.32e-05 2.51e+01

Japanese Electric Grid Uranium, depleted model/secondary 6.95e-06 7.54e+00

US electric grid Low-level radioactive waste model/secondary 2.12e-07 2.30e-01

US electric grid Uranium, depleted model/secondary 6.37e-08 6.91e-02

Total Manufacturing 3.04e-05 3.30e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Low-level radioactive waste model/secondary 4.10e-05 4.44e+01

US electric grid Uranium, depleted model/secondary 1.23e-05 1.33e+01

Total use, Maintenance and Repair 5.32e-05 5.77e+01

End-of-life Life-cycle Stage

US electric grid Low-level radioactive waste model/secondary 7.77e-09 8.43e-03

US electric grid Uranium, depleted model/secondary 2.33e-09 2.53e-03

Total End-of-life 1.01e-08 1.10e-02

Total All Life-cycle Stages 9.22e-05 1.00e+02
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Table M-13.  CRT LCIA Results for the Global Warming Impact Category
Process Group Material LCI Data Type Global Warming Potential

(kg-Co2 Equivalents)

% of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Carbon dioxide secondary 1.34e+01 1.93e+00

Polycarbonate Production Carbon dioxide secondary 4.62e+00 6.64e-01

Aluminum Prod. Carbon dioxide secondary 3.59e+00 5.16e-01

Invar Carbon dioxide secondary 2.26e+00 3.25e-01

Styrene-butadiene Copolymer Prod. Carbon dioxide secondary 1.65e+00 2.38e-01

ABS Production Carbon dioxide secondary 1.31e+00 1.89e-01

Lead Carbon dioxide secondary 1.07e+00 1.54e-01

Aluminum Prod. Perfluoromethane secondary 8.42e-01 1.21e-01

Ferrite mfg. Carbon dioxide secondary 8.32e-01 1.20e-01

Polycarbonate Production Methane secondary 4.27e-01 6.13e-02

Polystyrene Prod., high-impact Carbon dioxide secondary 4.23e-01 6.09e-02

Steel Prod., cold-rolled, semi-finished Nitrous oxide secondary 2.41e-01 3.46e-02

Steel Prod., cold-rolled, semi-finished Methane secondary 2.29e-01 3.29e-02

Aluminum Prod. Methane secondary 1.69e-01 2.43e-02

Styrene-butadiene Copolymer Prod. Methane secondary 1.44e-01 2.07e-02

Aluminum Prod. Perfluoroethane secondary 1.32e-01 1.90e-02

Invar Methane secondary 1.21e-01 1.74e-02

ABS Production Methane secondary 1.07e-01 1.53e-02

Ferrite mfg. Methane secondary 5.99e-02 8.62e-03

Lead Methane secondary 5.29e-02 7.61e-03

Aluminum Prod. Nitrous oxide secondary 4.28e-02 6.16e-03

Polystyrene Prod., high-impact Methane secondary 3.49e-02 5.02e-03

Lead Nitrous oxide secondary 6.29e-03 9.05e-04

Ferrite mfg. Nitrous oxide secondary 3.29e-03 4.73e-04

Polycarbonate Production Nitrous oxide secondary 1.43e-04 2.06e-03

ABS Production Nitrous oxide secondary 6.56e-05 9.44e-06

Styrene-butadiene Copolymer Prod. Nitrous oxide secondary 6.41e-05 9.22e-06

Invar Perfluoromethane secondary 1.85e-05 2.67e-06

Ferrite mfg. Perfluoromethane secondary 1.81e-05 2.60e-06

Invar Nitrous oxide secondary 1.50e-05 2.16e-06

Invar HFC-125 secondary 6.43e-06 9.25e-07

Ferrite mfg. HFC-125 secondary 6.28e-06 9.03e-07

Steel Prod., cold-rolled, semi-finished Perfluoromethane secondary 2.92e-07 4.20e-08

Invar Perfluoroethane secondary 4.92e-08 7.08e-09

Total Materials Processing 3.18e+01 4.57e+00

Manufacturing Life-cycle Stage

LPG Production Carbon dioxide secondary 1.51e+02 2.17e+01

LPG Production Methane secondary 1.76e+01 2.53e+00

Japanese Electric Grid Carbon dioxide model/secondary 1.54e+01 2.21e+00

US electric grid Carbon dioxide model/secondary 7.10e+00 1.02e+00

LPG Production Nitrous oxide secondary 5.03e+00 7.23e-01

Glass/frit Carbon dioxide primary 2.81e+00 4.04e-01

Natural Gas Prod. Carbon dioxide secondary 1.32e+00 1.90e-01

Natural Gas Prod. Methane secondary 1.05e+00 1.51e-01

Fuel Oil #6 Prod. Carbon dioxide secondary 8.51e-01 1.22e-01

Fuel Oil #2 Prod. Carbon dioxide secondary 4.48e-01 6.44e-02

US electric grid Methane model/secondary 2.16e-01 3.11e-02

Fuel Oil #6 Prod. Methane secondary 1.24e-01 1.78e-02

Fuel Oil #2 Prod. Methane secondary 5.40e-02 7.76e-03
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Table M-13.  CRT LCIA Results for the Global Warming Impact Category
Process Group Material LCI Data Type Global Warming Potential

(kg-Co2 Equivalents)

% of Total
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Fuel Oil #6 Prod. Nitrous oxide secondary 4.50e-02 6.47e-03

Glass/frit Carbon dioxide primary 4.33e-02 6.23e-03

Fuel Oil #4 Prod. Carbon dioxide secondary 4.22e-02 6.06e-03

Japanese Electric Grid Nitrous oxide model/secondary 3.46e-02 4.98e-03

US electric grid Nitrous oxide model/secondary 1.68e-02 2.42e-03

Fuel Oil #2 Prod. Nitrous oxide secondary 1.61e-02 2.31e-03

Fuel Oil #4 Prod. Methane secondary 5.47e-03 7.87e-04

Natural Gas Prod. Nitrous oxide secondary 3.58e-03 5.15e-04

Fuel Oil #4 Prod. Nitrous oxide secondary 1.78e-03 2.56e-04

Japanese Electric Grid Methane model/secondary 1.71e-03 2.46e-04

Total Manufacturing 2.03e+02 2.92e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Carbon dioxide model/secondary 4.45e+02 6.39e+01

US electric grid Methane model/secondary 1.35e+01 1.95e+00

US electric grid Nitrous oxide model/secondary 1.05e+00 1.51e-01

Total Use, Maintenance and Repair 4.59e+02 6.60e+01

End-of-life Life-cycle Stage

CRT Incineration Carbon dioxide secondary 3.55e+00 5.11e-01

CRT landfilling Carbon dioxide primary 1.03e-01 1.49e-02

US electric grid Carbon dioxide model/secondary 4.45e-02 6.40e-03

US electric grid Methane model/secondary 1.35e-03 1.95e-04

LPG Production Carbon dioxide secondary 1.30e-03 1.87e-04

CRT landfilling Methane primary 1.14e-03 1.64e-04

LPG Production Methane secondary 1.52e-04 2.19e-05

US electric grid Nitrous oxide model/secondary 1.05e-04 1.52e-05

LPG Production Nitrous oxide secondary 4.34e-05 6.24e-06

Natural Gas Prod. Nitrous oxide secondary -1.80e-03 -2.58e-04

Fuel Oil #4 Prod. Nitrous oxide secondary -1.92e-02 -2.75e-03

Fuel Oil #4 Prod. Methane secondary -5.88e-02 -8.46e-03

CRT Incineration Methane secondary -3.18e-01 -4.57e-02

CRT Incineration Nitrous oxide secondary -3.23e-01 -4.64e-02

Fuel Oil #4 Prod. Carbon dioxide secondary -4.53e-01 -6.52e-02

Natural Gas Prod. Methane secondary -5.28e-01 -7.60e-02

Natural Gas Prod. Carbon dioxide secondary -6.63e-01 -9.54e-02

Total End-of-life 1.34e+00 1.93e-01

Total All Life-cycle Stages 6.95e+02 1.00e+02
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Table M-14.  LCD LCIA Results for the Global Warming Impact Category
Process Group Material LCI Data Type Global Warming Potential

(kg-Co2 Equivalents)

% of Total

Materials Processing Life-cycle Stage

Natural Gas Prod. Carbon dioxide secondary 9.24e+01 1.56e+01

Natural Gas Prod. Methane secondary 7.36e+01 1.24e+01

Steel Prod., cold-rolled, semi-finished Carbon dioxide secondary 6.58e+00 1.11e+00

PMMA Sheet Prod. Carbon dioxide secondary 2.65e+00 4.46e-01

Polycarbonate Production Carbon dioxide secondary 2.58e+00 4.35e-01

Aluminum Prod. Carbon dioxide secondary 1.34e+00 2.25e-01

Styrene-butadiene Copolymer Prod. Carbon dioxide secondary 7.23e-01 1.22e-01

PET Resin Production Carbon dioxide secondary 3.90e-01 6.58e-02

Aluminum Prod. Perfluoromethane secondary 3.14e-01 5.29e-02

Natural Gas Prod. Nitrous oxide secondary 2.50e-01 4.22e-02

PMMA Sheet Prod. Methane secondary 2.42e-01 4.07e-02

Polycarbonate Production Methane secondary 2.38e-01 4.02e-02

Steel Prod., cold-rolled, semi-finished Nitrous oxide secondary 1.18e-01 1.99e-02

Steel Prod., cold-rolled, semi-finished Methane secondary 1.12e-01 1.89e-02

Styrene-butadiene Copolymer Prod. Methane secondary 6.30e-02 1.06e-02

Aluminum Prod. Methane secondary 6.29e-02 1.06e-02

Aluminum Prod. Perfluoroethane secondary 4.93e-02 8.31e-03

PET Resin Production Methane secondary 2.10e-02 3.53e-03

Aluminum Prod. Nitrous oxide secondary 1.59e-02 2.69e-03

Polycarbonate Production Nitrous oxide secondary 7.99e-05 1.35e-05

PMMA Sheet Prod. Nitrous oxide secondary 5.94e-05 1.00e-05

PET Resin Production Nitrous oxide secondary 2.81e-05 4.74e-06

Styrene-butadiene Copolymer Prod. Nitrous oxide secondary 2.80e-05 4.73e-06

Steel Prod., cold-rolled, semi-finished Perfluoromethane secondary 1.43e-07 2.41e-08

Total Materials Processing 1.82e+02 3.06e+01

Manufacturing Life-cycle Stage

Monitor/module Sulfur hexafluoride primary 1.74e+02 2.94e+01

Japanese Electric Grid Carbon dioxide model/secondary 5.18e+01 8.72e+00

LPG Production Carbon dioxide secondary 7.24e+00 1.22e+00

Natural Gas Prod. Carbon dioxide secondary 2.09e+00 3.51e-01

Natural Gas Prod. Methane secondary 1.66e+00 2.80e-01

US electric grid Carbon dioxide model/secondary 8.61e-01 1.45e-01

LPG Production Methane secondary 8.45e-01 1.42e-01

LPG Production Nitrous oxide secondary 2.41e-01 4.07e-02

LCD glass mfg. Carbon dioxide primary 1.30e-01 2.19e-02

Japanese Electric Grid Nitrous oxide model/secondary 1.17e-01 1.96e-02

Fuel Oil #4 Prod. Carbon dioxide secondary 6.50e-02 1.10e-02

Fuel Oil #6 Prod. Carbon dioxide secondary 2.90e-02 4.88e-03

US electric grid Methane model/secondary 2.62e-02 4.42e-03

Fuel Oil #2 Prod. Carbon dioxide secondary 2.09e-02 3.52e-03

Fuel Oil #4 Prod. Methane secondary 8.43e-03 1.42e-03

Japanese Electric Grid Methane model/secondary 5.74e-03 9.68e-04

Natural Gas Prod. Nitrous oxide secondary 5.64e-03 9.51e-04

Panel components Carbon dioxide primary 4.82e-03 8.12e-04

Fuel Oil #6 Prod. Methane secondary 4.21e-03 7.10e-04

Fuel Oil #4 Prod. Nitrous oxide secondary 2.75e-03 4.63e-04

Fuel Oil #2 Prod. Methane secondary 2.52e-03 4.24e-04

Monitor/module Carbon dioxide primary 2.16e-03 3.64e-04



APPENDIX M

Table M-14.  LCD LCIA Results for the Global Warming Impact Category
Process Group Material LCI Data Type Global Warming Potential

(kg-Co2 Equivalents)

% of Total
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US electric grid Nitrous oxide model/secondary 2.04e-03 3.44e-04

Fuel Oil #6 Prod. Nitrous oxide secondary 1.53e-03 2.58e-04

Fuel Oil #2 Prod. Nitrous oxide secondary 7.50e-04 1.26e-04

Total Manufacturing 2.40e+02 4.04e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Carbon dioxide model/secondary 1.66e+02 2.80e+01

US electric grid Methane model/secondary 5.05e+00 8.52e-01

US electric grid Nitrous oxide model/secondary 3.93e-01 6.63e-02

Total Use, Maintenance and Repair 1.71e+02 2.89e+01

End-of-life Life-cycle Stage

LCD incineration Carbon dioxide secondary 2.07e+00 3.48e-01

US electric grid Carbon dioxide model/secondary 3.15e-02 5.31e-03

LCD landfilling Carbon dioxide primary 2.49e-02 4.20e-03

US electric grid Methane model/secondary 9.59e-04 1.62e-04

LPG Production Carbon dioxide secondary 5.95e-04 1.00e-04

LCD landfilling Methane primary 2.75e-04 4.64e-05

US electric grid Nitrous oxide model/secondary 7.46e-05 1.26e-05

LPG Production Methane secondary 6.94e-05 1.17e-05

LPG Production Nitrous oxide secondary 1.98e-05 3.34e-06

Natural Gas Prod. Nitrous oxide secondary -1.19e-03 -2.00e-04

Fuel Oil #4 Prod. Nitrous oxide secondary -1.27e-02 -2.13e-03

Fuel Oil #4 Prod. Methane secondary -3.89e-02 -6.55e-03

LCD incineration Methane secondary -2.07e-01 -3.49e-02

LCD incineration Nitrous oxide secondary -2.09e-01 -3.53e-02

Fuel Oil #4 Prod. Carbon dioxide secondary -2.99e-01 -5.05e-02

Natural Gas Prod. Methane secondary -3.49e-01 -5.88e-02

Natural Gas Prod. Carbon dioxide secondary -4.38e-01 -7.38e-02

Total End-of-life 5.70e-01 9.60e-02

Total All Life-cycle Stages 5.93e+02 1.00e+02
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Table M-15.  CRT LCIA Results for the Stratospheric Ozone Depletion Impact Category
Process Group Materials LCI Data Type Ozone Depletion

(kg CFC-11 Equivalents)

% of Total

Materials Processing Life-cycle Stage

ABS Production HALON-1301 secondary 4.10e-06 2.00e+01

Aluminum Prod. HALON-1301 secondary 2.89e-06 1.41e+01

Invar HALON-1301 secondary 1.22e-06 5.93e+00

Lead HALON-1301 secondary 5.42e-07 2.65e+00

Steel Prod., cold-rolled, semi-finished HALON-1301 secondary 4.03e-07 1.97e+00

Ferrite mfg. HALON-1301 secondary 1.52e-07 7.43e-01

Invar Dichlorodifluoromethane secondary 8.02e-10 3.92e-03

Invar CFC-13 secondary 5.04e-10 2.46e-03

ABS Production HCFC-22 secondary 1.46e-10 7.14e-04

Ferrite mfg. Dichlorodifluoromethane secondary 5.94e-17 2.90e-10

Ferrite mfg. CFC-13 secondary 3.74e-17 1.83e-10

Invar HCFC-22 secondary 3.68e-18 1.80e-11

Ferrite mfg. HCFC-22 secondary 3.59e-18 1.75e-11

Total Materials Processing 9.30e-06 4.54e+01

Manufacturing Life-cycle Stage

LPG Production Bromomethane secondary 7.49e-07 3.66e+00

US electric grid Bromomethane model/secondary 1.60e-07 7.83e-01

Japanese Electric Grid Bromomethane model/secondary 1.28e-07 6.25e-01

LPG Production 1,1,1-Trichloroethane secondary 1.61e-08 7.84e-02

LPG Production HALON-1301 secondary 8.12e-09 3.96e-02

Japanese Electric Grid 1,1,1-Trichloroethane model/secondary 7.76e-09 3.79e-02

Fuel Oil #6 Prod. Bromomethane secondary 6.05e-09 2.95e-02

US electric grid 1,1,1-Trichloroethane model/secondary 3.67e-09 1.79e-02

Fuel Oil #2 Prod. Bromomethane secondary 2.35e-09 1.15e-02

Natural Gas Prod. Bromomethane secondary 1.30e-09 6.34e-03

Fuel Oil #4 Prod. Bromomethane secondary 2.51e-10 1.22e-03

Fuel Oil #6 Prod. 1,1,1-Trichloroethane secondary 1.30e-10 6.32e-04

Fuel Oil #2 Prod. 1,1,1-Trichloroethane secondary 5.04e-11 2.46e-04

Natural Gas Prod. 1,1,1-Trichloroethane secondary 2.79e-11 1.36e-04

Fuel Oil #6 Prod. HALON-1301 secondary 2.75e-11 1.34e-04

Fuel Oil #2 Prod. HALON-1301 secondary 2.28e-11 1.11e-04

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary 5.37e-12 2.62e-05

Fuel Oil #4 Prod. HALON-1301 secondary 1.85e-12 9.04e-06

Natural Gas Prod. HALON-1301 secondary 1.64e-13 8.01e-07

Total Manufacturing 1.08e-06 5.29e+00

Use, Maintenance and Repair Life-cycle Stage

US electric grid Bromomethane model/secondary 1.00e-05 4.90e+01

US electric grid 1,1,1-Trichloroethane model/secondary 2.30e-07 1.12e+00

Total Use, Maintenance and Repair 1.03e-05 5.01e+01

End-of-life Life-cycle Stage

CRT Incineration Carbon tetrachloride secondary 1.61e-09 7.88e-03

CRT landfilling Carbon tetrachloride primary 1.51e-09 7.35e-03

US electric grid Bromomethane model/secondary 1.00e-09 4.91e-03

US electric grid 1,1,1-Trichloroethane model/secondary 2.30e-11 1.12e-04

LPG Production Bromomethane secondary 6.47e-12 3.16e-05

LPG Production 1,1,1-Trichloroethane secondary 1.39e-13 6.77e-07

LPG Production HALON-1301 secondary 7.01e-14 3.42e-07

Natural Gas Prod. HALON-1301 secondary -8.23e-14 -4.02e-07



APPENDIX M

Table M-15.  CRT LCIA Results for the Stratospheric Ozone Depletion Impact Category
Process Group Materials LCI Data Type Ozone Depletion

(kg CFC-11 Equivalents)

% of Total
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CRT Incineration HALON-1301 secondary -1.28e-12 -6.24e-06

Natural Gas Prod. 1,1,1-Trichloroethane secondary -1.40e-11 -6.82e-05

Fuel Oil #4 Prod. HALON-1301 secondary -1.99e-11 -9.72e-05

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary -5.77e-11 -2.82e-04

Natural Gas Prod. Bromomethane secondary -6.52e-10 -3.18e-03

Fuel Oil #4 Prod. Bromomethane secondary -2.69e-09 -1.32e-02

CRT Incineration 1,1,1-Trichloroethane secondary -3.57e-09 -1.74e-02

CRT Incineration Bromomethane secondary -1.67e-07 -8.13e-01

Total End-of-life -1.69e-07 -8.27e-01

Total All Life-cycle Stages 2.05e-05 1.00e+02
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Table M-16.  LCD LCIA Results for the Stratospheric Ozone Depletion Impact Category
Process Group Material LCI Data Type Ozone Depletion

(kg CFC-11 Equivalents)

% of Total

Materials Processing Life-cycle Stage

Aluminum Prod. HALON-1301 secondary 1.07e-06 7.83e+00

Steel Prod., cold-rolled, semi-finished HALON-1301 secondary 1.98e-07 1.44e+00

Natural Gas Prod. Bromomethane secondary 9.08e-08 6.62e-01

Natural Gas Prod. 1,1,1-Trichloroethane secondary 1.95e-09 1.42e-02

Natural Gas Prod. HALON-1301 secondary 1.15e-11 8.36e-05

Total Materials Processing 1.36e-06 9.95e+00

Manufacturing Life-cycle Stage

Panel components HCFC-225cb primary 4.62e-06 3.37e+01

Panel components HCFC-225ca primary 3.50e-06 2.55e+01

Japanese Electric Grid Bromomethane model/secondary 4.31e-07 3.14e+00

LPG Production Bromomethane secondary 3.60e-08 2.62e-01

Japanese Electric Grid 1,1,1-Trichloroethane model/secondary 2.61e-08 1.90e-01

US electric grid Bromomethane model/secondary 1.94e-08 1.42e-01

Natural Gas Prod. Bromomethane secondary 2.05e-09 1.49e-02

LPG Production 1,1,1-Trichloroethane secondary 7.71e-10 5.62e-03

US electric grid 1,1,1-Trichloroethane model/secondary 4.45e-10 3.25e-03

LPG Production HALON-1301 secondary 3.90e-10 2.84e-03

Fuel Oil #4 Prod. Bromomethane secondary 3.86e-10 2.82e-03

Fuel Oil #6 Prod. Bromomethane secondary 2.06e-10 1.50e-03

Fuel Oil #2 Prod. Bromomethane secondary 1.10e-10 8.00e-04

Natural Gas Prod. 1,1,1-Trichloroethane secondary 4.39e-11 3.20e-04

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary 8.28e-12 6.03e-05

Fuel Oil #6 Prod. 1,1,1-Trichloroethane secondary 4.41e-12 3.22e-05

Fuel Oil #4 Prod. HALON-1301 secondary 2.85e-12 2.08e-05

Fuel Oil #2 Prod. 1,1,1-Trichloroethane secondary 2.35e-12 1.71e-05

Fuel Oil #2 Prod. HALON-1301 secondary 1.06e-12 7.75e-06

Fuel Oil #6 Prod. HALON-1301 secondary 9.35e-13 6.82e-06

Natural Gas Prod. HALON-1301 secondary 2.59e-13 1.89e-06

Total Manufacturing 8.63e-06 6.29e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Bromomethane model/secondary 3.75e-06 2.73e+01

US electric grid 1,1,1-Trichloroethane model/secondary 8.59e-08 6.26e-01

Total use, Maintenance and Repair 3.83e-06 2.79e+01

End-of-life Life-cycle Stage

US electric grid Bromomethane model/secondary 7.11e-10 5.18e-03

LCD landfilling Carbon tetrachloride primary 3.63e-10 2.64e-03

LCD incineration Carbon tetrachloride secondary 2.81e-10 2.05e-03

US electric grid 1,1,1-Trichloroethane model/secondary 1.63e-11 1.19e-04

LPG Production Bromomethane secondary 2.95e-12 2.15e-05

LPG Production 1,1,1-Trichloroethane secondary 6.33e-14 4.61e-07

LPG Production HALON-1301 secondary 3.20e-14 2.33e-07

Natural Gas Prod. HALON-1301 secondary -5.44e-14 -3.96e-07

LCD incineration HALON-1301 secondary -8.28e-13 -6.03e-06

Natural Gas Prod. 1,1,1-Trichloroethane secondary -9.22e-12 -6.72e-05

Fuel Oil #4 Prod. HALON-1301 secondary -1.32e-11 -9.58e-05

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary -3.81e-11 -2.78e-04

Natural Gas Prod. Bromomethane secondary -4.30e-10 -3.14e-03

Fuel Oil #4 Prod. Bromomethane secondary -1.78e-09 -1.30e-02
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Table M-16.  LCD LCIA Results for the Stratospheric Ozone Depletion Impact Category
Process Group Material LCI Data Type Ozone Depletion

(kg CFC-11 Equivalents)

% of Total
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LCD incineration 1,1,1-Trichloroethane secondary -2.31e-09 -1.69e-02

LCD incineration Bromomethane secondary -1.08e-07 -7.86e-01

Total End-of-life -1.11e-07 -8.10e-01

Total All Life-cycle Stages 1.37e-05 1.00e+02
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Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Nonmethane hydrocarbons, remaining unspeciated secondary 3.32e-02 1.94e+01

Steel Prod., cold-rolled, semi-finished Hydrocarbons, remaining unspeciated secondary 3.44e-03 2.01e+00

ABS Production Nonmethane hydrocarbons, remaining unspeciated secondary 2.14e-03 1.25e+00

Polycarbonate Production Nonmethane hydrocarbons, remaining unspeciated secondary 1.84e-03 1.07e+00

Aluminum Prod. Nonmethane hydrocarbons, remaining unspeciated secondary 1.47e-03 8.60e-01

ABS Production Hydrocarbons, remaining unspeciated secondary 7.08e-04 4.14e-01

Styrene-butadiene Copolymer Prod. Hydrocarbons, remaining unspeciated secondary 6.59e-04 3.85e-01

Invar Nonmethane hydrocarbons, remaining unspeciated secondary 5.46e-04 3.19e-01

Lead Nonmethane hydrocarbons, remaining unspeciated secondary 3.66e-04 2.14e-01

Invar VOCs, remaining unspeciated secondary 2.31e-04 1.35e-01

Polystyrene Prod., high-impact Hydrocarbons, remaining unspeciated secondary 2.29e-04 1.34e-01

Ferrite mfg. VOCs, remaining unspeciated secondary 2.25e-04 1.32e-01

Steel Prod., cold-rolled, semi-finished Ethylene secondary 2.07e-04 1.21e-01

Ferrite mfg. Nonmethane hydrocarbons, remaining unspeciated secondary 1.84e-04 1.08e-01

ABS Production Aromatic hydrocarbons secondary 1.45e-04 8.48e-02

Polycarbonate Production Methane secondary 1.42e-04 8.31e-02

Invar Ethylene secondary 1.01e-04 5.93e-02

Steel Prod., cold-rolled, semi-finished Ethane secondary 9.79e-05 5.72e-02

Ferrite mfg. Ethylene secondary 9.77e-05 5.71e-02

Steel Prod., cold-rolled, semi-finished Methane secondary 7.63e-05 4.46e-02

Polycarbonate Production Aromatic hydrocarbons secondary 6.25e-05 3.66e-02

Aluminum Prod. Methane secondary 5.63e-05 3.29e-02

Styrene-butadiene Copolymer Prod. Aromatic hydrocarbons secondary 5.16e-05 3.02e-02

Styrene-butadiene Copolymer Prod. Methane secondary 4.81e-05 2.81e-02

ABS Production Ethane secondary 4.72e-05 2.76e-02

Invar Methane secondary 4.03e-05 2.36e-02

Steel Prod., cold-rolled, semi-finished n-Propane secondary 3.83e-05 2.24e-02

ABS Production Methane secondary 3.56e-05 2.08e-02

Invar Ethane secondary 3.29e-05 1.92e-02

Ferrite mfg. Ethane secondary 3.21e-05 1.88e-02

Polycarbonate Production Aldehydes secondary 2.62e-05 1.53e-02

ABS Production Ethylene secondary 2.57e-05 1.50e-02

Steel Prod., cold-rolled, semi-finished Propylene secondary 2.49e-05 1.45e-02

Polystyrene Prod., high-impact Aromatic hydrocarbons secondary 2.30e-05 1.35e-02

Invar Hydrocarbons, remaining unspeciated secondary 2.21e-05 1.29e-02

Ferrite mfg. Hydrocarbons, remaining unspeciated secondary 2.16e-05 1.26e-02

Ferrite mfg. Methane secondary 2.00e-05 1.17e-02

Steel Prod., cold-rolled, semi-finished Aldehydes secondary 1.89e-05 1.10e-02

Lead Methane secondary 1.76e-05 1.03e-02

Lead Ethylene secondary 1.59e-05 9.31e-03

Aluminum Prod. Xylene (mixed isomers) secondary 1.41e-05 8.23e-03

Aluminum Prod. Polycyclic aromatic hydrocarbons secondary 1.38e-05 8.06e-03

Lead Ethane secondary 1.26e-05 7.35e-03

Invar n-Propane secondary 1.24e-05 7.26e-03

Ferrite mfg. n-Propane secondary 1.21e-05 7.09e-03

Polystyrene Prod., high-impact Methane secondary 1.16e-05 6.80e-03

Steel Prod., cold-rolled, semi-finished Butane secondary 9.05e-06 5.29e-03

Invar Propylene secondary 7.07e-06 4.14e-03
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Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-40

Steel Prod., cold-rolled, semi-finished Pentane secondary 6.92e-06 4.04e-03

Ferrite mfg. Propylene secondary 6.90e-06 4.04e-03

ABS Production Formaldehyde secondary 5.89e-06 3.44e-03

Invar Xylene (mixed isomers) secondary 5.53e-06 3.24e-03

Steel Prod., cold-rolled, semi-finished Benzene secondary 5.26e-06 3.07e-03

ABS Production Heptane secondary 4.74e-06 2.77e-03

Aluminum Prod. Toluene secondary 4.67e-06 2.73e-03

Aluminum Prod. Aldehydes secondary 4.59e-06 2.69e-03

Steel Prod., cold-rolled, semi-finished Toluene secondary 4.37e-06 2.55e-03

Steel Prod., cold-rolled, semi-finished Xylene (mixed isomers) secondary 4.16e-06 2.43e-03

Steel Prod., cold-rolled, semi-finished Acetylene secondary 3.91e-06 2.29e-03

Invar Butane secondary 3.80e-06 2.22e-03

Ferrite mfg. Butane secondary 3.71e-06 2.17e-03

Invar Pentane secondary 3.66e-06 2.14e-03

Ferrite mfg. Pentane secondary 3.57e-06 2.09e-03

Invar Benzene secondary 2.59e-06 1.52e-03

Lead Xylene (mixed isomers) secondary 2.59e-06 1.51e-03

Steel Prod., cold-rolled, semi-finished Hexane secondary 1.84e-06 1.08e-03

Ferrite mfg. Benzene secondary 1.76e-06 1.03e-03

Invar Toluene secondary 1.60e-06 9.33e-04

Ferrite mfg. Toluene secondary 1.56e-06 9.11e-04

Steel Prod., cold-rolled, semi-finished Formaldehyde secondary 1.53e-06 8.92e-04

Aluminum Prod. Alcohols secondary 1.50e-06 8.76e-04

Ferrite mfg. Xylene (mixed isomers) secondary 1.43e-06 8.39e-04

Steel Prod., cold-rolled, semi-finished Phenol secondary 1.43e-06 8.35e-04

ABS Production Ethanol secondary 1.40e-06 8.17e-04

Aluminum Prod. Benzene secondary 1.22e-06 7.14e-04

Invar Acetylene secondary 1.11e-06 6.50e-04

Ferrite mfg. Acetylene secondary 1.08e-06 6.34e-04

Invar Ethylbenzene secondary 9.65e-07 5.64e-04

Invar Benzo[a]pyrene secondary 9.36e-07 5.48e-04

Steel Prod., cold-rolled, semi-finished Heptane secondary 8.81e-07 5.15e-04

Lead Benzene secondary 8.32e-07 4.87e-04

Invar Aromatic hydrocarbons secondary 7.76e-07 4.54e-04

Invar Methanol secondary 6.92e-07 4.05e-04

Invar Ethanol secondary 6.13e-07 3.58e-04

Invar Formaldehyde secondary 5.89e-07 3.44e-04

Ferrite mfg. Formaldehyde secondary 5.74e-07 3.36e-04

Invar Hexane secondary 5.36e-07 3.13e-04

Ferrite mfg. Hexane secondary 5.23e-07 3.06e-04

Invar Acetaldehyde secondary 5.10e-07 2.98e-04

Steel Prod., cold-rolled, semi-finished Aromatic hydrocarbons secondary 5.05e-07 2.95e-04

Steel Prod., cold-rolled, semi-finished Methanol secondary 4.42e-07 2.59e-04

Lead Ethylbenzene secondary 4.11e-07 2.40e-04

Invar Phenol secondary 4.05e-07 2.37e-04

Ferrite mfg. Phenol secondary 3.95e-07 2.31e-04

Steel Prod., cold-rolled, semi-finished Ethanol secondary 3.56e-07 2.08e-04

Polystyrene Prod., high-impact Polycyclic aromatic hydrocarbons secondary 3.45e-07 2.02e-04

Steel Prod., cold-rolled, semi-finished Acetaldehyde secondary 2.96e-07 1.73e-04
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Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-
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% of Total

M-41

Invar Heptane secondary 2.67e-07 1.56e-04

Ferrite mfg. Heptane secondary 2.61e-07 1.53e-04

Steel Prod., cold-rolled, semi-finished Ethylbenzene secondary 2.35e-07 1.37e-04

Invar Acetone secondary 2.04e-07 1.19e-04

Polycarbonate Production Ethanethiol secondary 1.84e-07 1.07e-04

Ferrite mfg. Aromatic hydrocarbons secondary 1.62e-07 9.45e-05

Ferrite mfg. Methanol secondary 1.24e-07 7.28e-05

Invar Aldehydes secondary 1.21e-07 7.05e-05

Steel Prod., cold-rolled, semi-finished Acetone secondary 1.18e-07 6.91e-05

Ferrite mfg. Aldehydes secondary 1.14e-07 6.64e-05

Ferrite mfg. Ethylbenzene secondary 1.03e-07 6.03e-05

Ferrite mfg. Ethanol secondary 1.00e-07 5.86e-05

ABS Production Aldehydes secondary 9.38e-08 5.48e-05

Styrene-butadiene Copolymer Prod. Aldehydes secondary 9.16e-08 5.36e-05

Ferrite mfg. Acetaldehyde secondary 8.48e-08 4.96e-05

ABS Production Ethanethiol secondary 8.43e-08 4.93e-05

Lead Ethanol secondary 7.77e-08 4.54e-05

Steel Prod., cold-rolled, semi-finished Benzo[a]pyrene secondary 6.79e-08 3.97e-05

Lead Acetaldehyde secondary 6.57e-08 3.84e-05

Lead Methanol secondary 6.02e-08 3.52e-05

Lead Aromatic hydrocarbons secondary 5.16e-08 3.02e-05

Steel Prod., cold-rolled, semi-finished Polycyclic aromatic hydrocarbons secondary 3.72e-08 2.18e-05

Invar Polycyclic aromatic hydrocarbons secondary 3.63e-08 2.12e-05

Ferrite mfg. Polycyclic aromatic hydrocarbons secondary 3.54e-08 2.07e-05

Ferrite mfg. Acetone secondary 3.34e-08 1.95e-05

Lead Acetone secondary 2.57e-08 1.50e-05

Invar Alcohols secondary 2.38e-08 1.39e-05

Ferrite mfg. Alcohols secondary 2.33e-08 1.36e-05

Ferrite mfg. Benzo[a]pyrene secondary 1.88e-08 1.10e-05

Steel Prod., cold-rolled, semi-finished Naphthalene secondary 1.13e-08 6.62e-06

Aluminum Prod. 1,2-Dichlorotetrafluoroethane secondary 5.02e-09 2.93e-06

Aluminum Prod. Phenol secondary 3.04e-09 1.78e-06

Lead Aldehydes secondary 2.15e-09 1.26e-06

Invar 1,2-Dichlorotetrafluoroethane secondary 2.08e-09 1.22e-06

Lead Benzo[a]pyrene secondary 1.49e-09 8.73e-07

Invar Trichlorofluoromethane secondary 1.27e-10 7.40e-08

ABS Production HCFC-22 secondary 5.59e-11 3.27e-08

Ferrite mfg. Trichlorofluoromethane secondary 4.71e-11 2.75e-08

Invar Ethanethiol secondary 3.47e-11 2.03e-08

Ferrite mfg. Ethanethiol secondary 3.38e-11 1.98e-08

Invar Dichlorodifluoromethane secondary 1.69e-11 9.85e-09

Lead Acrolein secondary 1.05e-11 6.17e-09

Lead Benzaldehyde secondary 5.52e-12 3.22e-09

Invar Propionaldehyde secondary 9.34e-14 5.46e-11

Steel Prod., cold-rolled, semi-finished Propionaldehyde secondary 9.34e-14 5.46e-11

Ferrite mfg. Propionaldehyde secondary 9.12e-14 5.33e-11

Steel Prod., cold-rolled, semi-finished Benzaldehyde secondary 2.51e-14 1.47e-11

Invar Benzaldehyde secondary 2.50e-14 1.46e-11

Ferrite mfg. Benzaldehyde secondary 2.43e-14 1.42e-11



APPENDIX M

Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-
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% of Total

M-42

Invar Acrolein secondary 4.38e-15 2.56e-12

Ferrite mfg. 1,2-Dichlorotetrafluoroethane secondary 1.54e-16 8.98e-14

Invar HCFC-22 secondary 1.41e-18 8.22e-16

Ferrite mfg. HCFC-22 secondary 1.37e-18 8.02e-16

Ferrite mfg. Dichlorodifluoromethane secondary 1.25e-18 7.30e-16

Total Materials Processing 4.69e-02 2.74e+01

Manufacturing Life-cycle Stage

LPG Production Hydrocarbons, remaining unspeciated secondary 6.22e-02 3.64e+01

LPG Production Nonmethane hydrocarbons, remaining unspeciated secondary 4.24e-02 2.48e+01

LPG Production Methane secondary 5.87e-03 3.43e+00

LPG Production Benzene secondary 2.71e-03 1.59e+00

CRT tube mfg. Toluene primary 2.16e-03 1.26e+00

Natural Gas Prod. Nonmethane hydrocarbons, remaining unspeciated secondary 9.01e-04 5.27e-01

LPG Production Aldehydes secondary 6.61e-04 3.87e-01

Fuel Oil #6 Prod. Hydrocarbons, remaining unspeciated secondary 5.36e-04 3.13e-01

LPG Production Formaldehyde secondary 4.93e-04 2.88e-01

Fuel Oil #6 Prod. Nonmethane hydrocarbons, remaining unspeciated secondary 3.55e-04 2.08e-01

Natural Gas Prod. Methane secondary 3.51e-04 2.05e-01

LPG Production Ethane secondary 3.09e-04 1.81e-01

CRT tube mfg. Xylene (mixed isomers) primary 2.92e-04 1.71e-01

LPG Production Pentane secondary 2.65e-04 1.55e-01

Natural Gas Prod. Benzene secondary 2.39e-04 1.40e-01

LPG Production Butane secondary 2.09e-04 1.22e-01

Fuel Oil #2 Prod. Hydrocarbons, remaining unspeciated secondary 1.97e-04 1.15e-01

LPG Production Hexane secondary 1.88e-04 1.10e-01

Fuel Oil #2 Prod. Nonmethane hydrocarbons, remaining unspeciated secondary 1.34e-04 7.84e-02

US electric grid Methane model/secondary 7.20e-05 4.21e-02

CRT tube mfg. Nonmethane hydrocarbons, remaining unspeciated primary 6.33e-05 3.70e-02

Fuel Oil #6 Prod. Methane secondary 4.12e-05 2.41e-02

Natural Gas Prod. Hydrocarbons, remaining unspeciated secondary 2.48e-05 1.45e-02

Fuel Oil #4 Prod. Hydrocarbons, remaining unspeciated secondary 2.16e-05 1.26e-02

Fuel Oil #2 Prod. Methane secondary 1.80e-05 1.05e-02

PWB Mfg. Formaldehyde model/secondary 1.63e-05 9.55e-03

Fuel Oil #6 Prod. Benzene secondary 1.55e-05 9.06e-03

Fuel Oil #4 Prod. Nonmethane hydrocarbons, remaining unspeciated secondary 1.45e-05 8.47e-03

Fuel Oil #2 Prod. Benzene secondary 8.06e-06 4.71e-03

Fuel Oil #6 Prod. Formaldehyde secondary 5.03e-06 2.94e-03

Natural Gas Prod. Aldehydes secondary 4.77e-06 2.79e-03

Japanese Electric Grid Formaldehyde model/secondary 4.30e-06 2.51e-03

Fuel Oil #6 Prod. Aldehydes secondary 3.77e-06 2.20e-03

LPG Production Isophorone secondary 2.95e-06 1.73e-03

Natural Gas Prod. Ethane secondary 2.78e-06 1.63e-03

Natural Gas Prod. Pentane secondary 2.39e-06 1.40e-03

LPG Production Toluene secondary 2.09e-06 1.22e-03

Fuel Oil #2 Prod. Aldehydes secondary 1.96e-06 1.15e-03

Natural Gas Prod. Butane secondary 1.88e-06 1.10e-03

Fuel Oil #4 Prod. Methane secondary 1.82e-06 1.07e-03

Fuel Oil #6 Prod. Ethane secondary 1.76e-06 1.03e-03

LPG Production Acetaldehyde secondary 1.69e-06 9.88e-04
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Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-
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M-43

Natural Gas Prod. Hexane secondary 1.69e-06 9.87e-04

Fuel Oil #2 Prod. Formaldehyde secondary 1.62e-06 9.47e-04

LPG Production Propionaldehyde secondary 1.53e-06 8.96e-04

Fuel Oil #6 Prod. Pentane secondary 1.52e-06 8.87e-04

LPG Production Methyl ethyl ketone secondary 1.23e-06 7.22e-04

Fuel Oil #6 Prod. Butane secondary 1.20e-06 6.99e-04

Fuel Oil #6 Prod. Hexane secondary 1.07e-06 6.27e-04

Fuel Oil #2 Prod. Ethane secondary 9.17e-07 5.36e-04

LPG Production Acrolein secondary 8.60e-07 5.03e-04

Japanese Electric Grid Toluene model/secondary 8.05e-07 4.71e-04

Fuel Oil #2 Prod. Pentane secondary 7.89e-07 4.61e-04

LPG Production o-xylene secondary 7.85e-07 4.59e-04

Fuel Oil #4 Prod. Benzene secondary 7.62e-07 4.46e-04

LPG Production n-Propane secondary 7.01e-07 4.10e-04

US electric grid Isophorone model/secondary 6.32e-07 3.69e-04

Fuel Oil #2 Prod. Butane secondary 6.21e-07 3.63e-04

Japanese Electric Grid Methane model/secondary 5.69e-07 3.33e-04

US electric grid Formaldehyde model/secondary 5.69e-07 3.33e-04

Fuel Oil #2 Prod. Hexane secondary 5.57e-07 3.26e-04

Japanese Electric Grid Isophorone model/secondary 5.05e-07 2.95e-04

LPG Production Ethylbenzene secondary 4.83e-07 2.83e-04

LPG Production Bromomethane secondary 4.26e-07 2.49e-04

US electric grid Acetaldehyde model/secondary 3.61e-07 2.11e-04

US electric grid Benzene model/secondary 3.52e-07 2.06e-04

US electric grid Propionaldehyde model/secondary 3.28e-07 1.92e-04

Japanese Electric Grid Acetaldehyde model/secondary 2.89e-07 1.69e-04

Japanese Electric Grid Benzene model/secondary 2.88e-07 1.68e-04

LPG Production Naphthalene secondary 2.66e-07 1.55e-04

US electric grid Methyl ethyl ketone model/secondary 2.64e-07 1.54e-04

Japanese Electric Grid Propionaldehyde model/secondary 2.62e-07 1.53e-04

US electric grid Toluene model/secondary 2.28e-07 1.34e-04

Japanese Electric Grid Methyl ethyl ketone model/secondary 2.11e-07 1.23e-04

Fuel Oil #4 Prod. Formaldehyde secondary 1.89e-07 1.10e-04

Fuel Oil #4 Prod. Aldehydes secondary 1.86e-07 1.09e-04

US electric grid Acrolein model/secondary 1.84e-07 1.08e-04

Japanese Electric Grid Naphthalene model/secondary 1.68e-07 9.84e-05

Japanese Electric Grid Acrolein model/secondary 1.47e-07 8.59e-05

LPG Production Styrene secondary 1.27e-07 7.44e-05

US electric grid Ethylbenzene model/secondary 1.03e-07 6.01e-05

Natural Gas Prod. Formaldehyde secondary 1.02e-07 5.95e-05

LPG Production Benzyl chloride secondary 9.84e-08 5.75e-05

LPG Production Methyl tert-butyl ether secondary 9.32e-08 5.45e-05

US electric grid Bromomethane model/secondary 9.12e-08 5.33e-05

Japanese Electric Grid Ethylbenzene model/secondary 9.03e-08 5.28e-05

Fuel Oil #4 Prod. Ethane secondary 8.68e-08 5.07e-05

LPG Production Phenol secondary 8.15e-08 4.76e-05

LPG Production Acetophenone secondary 7.64e-08 4.47e-05

Fuel Oil #4 Prod. Pentane secondary 7.46e-08 4.36e-05

LPG Production Methyl chloride secondary 7.45e-08 4.35e-05
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M-44

Japanese Electric Grid Bromomethane model/secondary 7.28e-08 4.26e-05

Fuel Oil #4 Prod. Butane secondary 5.88e-08 3.44e-05

Fuel Oil #4 Prod. Hexane secondary 5.27e-08 3.08e-05

Natural Gas Prod. o-xylene secondary 5.27e-08 3.08e-05

LPG Production Dichloromethane secondary 4.07e-08 2.38e-05

US electric grid Xylene (mixed isomers) model/secondary 4.03e-08 2.36e-05

LPG Production Aromatic hydrocarbons secondary 4.00e-08 2.34e-05

US electric grid Hexane model/secondary 3.99e-08 2.33e-05

Japanese Electric Grid Xylene (mixed isomers) model/secondary 3.22e-08 1.88e-05

Japanese Electric Grid Hexane model/secondary 3.19e-08 1.86e-05

Natural Gas Prod. Toluene secondary 2.91e-08 1.70e-05

US electric grid Styrene model/secondary 2.72e-08 1.59e-05

LPG Production Cumene secondary 2.70e-08 1.58e-05

Fuel Oil #6 Prod. Isophorone secondary 2.38e-08 1.39e-05

US electric grid Naphthalene model/secondary 2.22e-08 1.30e-05

Japanese Electric Grid Styrene model/secondary 2.17e-08 1.27e-05

US electric grid Benzyl chloride model/secondary 2.10e-08 1.23e-05

US electric grid Methyl tert-butyl ether model/secondary 1.99e-08 1.17e-05

US electric grid Phenol model/secondary 1.74e-08 1.02e-05

LPG Production Phenanthrene secondary 1.72e-08 1.01e-05

Japanese Electric Grid Benzyl chloride model/secondary 1.68e-08 9.82e-06

US electric grid Acetophenone model/secondary 1.63e-08 9.55e-06

US electric grid Methyl chloride model/secondary 1.59e-08 9.32e-06

Japanese Electric Grid Methyl tert-butyl ether model/secondary 1.59e-08 9.28e-06

Japanese Electric Grid o-xylene model/secondary 1.47e-08 8.59e-06

Fuel Oil #6 Prod. Toluene secondary 1.41e-08 8.25e-06

Japanese Electric Grid Phenol model/secondary 1.39e-08 8.14e-06

Fuel Oil #6 Prod. Acetaldehyde secondary 1.36e-08 7.97e-06

Japanese Electric Grid Acetophenone model/secondary 1.30e-08 7.63e-06

Japanese Electric Grid Methyl chloride model/secondary 1.27e-08 7.44e-06

Fuel Oil #6 Prod. Propionaldehyde secondary 1.24e-08 7.23e-06

LPG Production Vinyl acetate secondary 1.13e-08 6.63e-06

Fuel Oil #6 Prod. Methyl ethyl ketone secondary 9.96e-09 5.82e-06

Fuel Oil #2 Prod. Isophorone secondary 9.26e-09 5.42e-06

US electric grid Dichloromethane model/secondary 8.72e-09 5.10e-06

LPG Production Biphenyl secondary 8.66e-09 5.06e-06

LPG Production Chloroform secondary 8.29e-09 4.85e-06

Japanese Electric Grid Dichloromethane model/secondary 6.96e-09 4.07e-06

Fuel Oil #6 Prod. Acrolein secondary 6.94e-09 4.06e-06

Fuel Oil #2 Prod. Toluene secondary 6.37e-09 3.72e-06

LPG Production 1,4-Dichlorobenzene secondary 6.31e-09 3.69e-06

LPG Production Tetrachloroethylene secondary 6.04e-09 3.53e-06

LPG Production Ethyl Chloride secondary 5.90e-09 3.45e-06

US electric grid Cumene model/secondary 5.77e-09 3.38e-06

LPG Production 1,2-Dichloroethane secondary 5.62e-09 3.29e-06

Fuel Oil #6 Prod. n-Propane secondary 5.62e-09 3.29e-06

Fuel Oil #2 Prod. Acetaldehyde secondary 5.30e-09 3.10e-06

LPG Production Fluorene secondary 5.28e-09 3.09e-06

Natural Gas Prod. Isophorone secondary 5.12e-09 3.00e-06
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M-45

Fuel Oil #6 Prod. o-xylene secondary 4.91e-09 2.87e-06

Fuel Oil #2 Prod. Propionaldehyde secondary 4.81e-09 2.81e-06

Japanese Electric Grid Cumene hydroperoxide model/secondary 4.61e-09 2.69e-06

LPG Production 2-Methylnaphthalene secondary 4.57e-09 2.67e-06

LPG Production Fluoranthene secondary 4.31e-09 2.52e-06

LPG Production Acenaphthene secondary 3.99e-09 2.33e-06

Japanese Electric Grid Phenanthrene model/secondary 3.96e-09 2.32e-06

Fuel Oil #6 Prod. Ethylbenzene secondary 3.89e-09 2.27e-06

Fuel Oil #2 Prod. Methyl ethyl ketone secondary 3.87e-09 2.26e-06

Fuel Oil #6 Prod. Bromomethane secondary 3.44e-09 2.01e-06

Japanese Electric Grid Acenaphthene model/secondary 3.29e-09 1.92e-06

LPG Production Ethylene dibromide secondary 3.20e-09 1.87e-06

LPG Production Chlorobenzene secondary 3.09e-09 1.81e-06

US electric grid Phenanthrene model/secondary 3.04e-09 1.78e-06

Natural Gas Prod. Acetaldehyde secondary 2.93e-09 1.71e-06

LPG Production 1,1,1-Trichloroethane secondary 2.81e-09 1.64e-06

LPG Production Pyrene secondary 2.74e-09 1.60e-06

Fuel Oil #2 Prod. Acrolein secondary 2.70e-09 1.58e-06

Natural Gas Prod. Propionaldehyde secondary 2.66e-09 1.55e-06

US electric grid Vinyl acetate model/secondary 2.43e-09 1.42e-06

Fuel Oil #2 Prod. o-xylene secondary 2.36e-09 1.38e-06

Fuel Oil #2 Prod. n-Propane secondary 2.20e-09 1.28e-06

Natural Gas Prod. Methyl ethyl ketone secondary 2.14e-09 1.25e-06

Japanese Electric Grid Vinyl acetate model/secondary 1.93e-09 1.13e-06

US electric grid Biphenyl model/secondary 1.85e-09 1.08e-06

US electric grid Chloroform model/secondary 1.77e-09 1.04e-06

LPG Production Acenaphthylene secondary 1.63e-09 9.52e-07

Fuel Oil #6 Prod. Naphthalene secondary 1.61e-09 9.41e-07

LPG Production Anthracene secondary 1.59e-09 9.28e-07

Fuel Oil #2 Prod. Ethylbenzene secondary 1.52e-09 8.86e-07

Natural Gas Prod. Acrolein secondary 1.49e-09 8.72e-07

Japanese Electric Grid Biphenyl model/secondary 1.48e-09 8.64e-07

LPG Production 2,4-Dinitrotoluene secondary 1.43e-09 8.34e-07

Japanese Electric Grid Chloroform model/secondary 1.42e-09 8.28e-07

Japanese Electric Grid Fluorene model/secondary 1.39e-09 8.14e-07

Japanese Electric Grid 1,1,1-Trichloroethane model/secondary 1.36e-09 7.94e-07

Natural Gas Prod. Naphthalene secondary 1.34e-09 7.84e-07

Natural Gas Prod. n-Propane secondary 1.34e-09 7.83e-07

Fuel Oil #2 Prod. Bromomethane secondary 1.34e-09 7.82e-07

Japanese Electric Grid Fluoranthene model/secondary 1.33e-09 7.77e-07

US electric grid Tetrachloroethylene model/secondary 1.29e-09 7.56e-07

US electric grid Ethyl Chloride model/secondary 1.26e-09 7.38e-07

US electric grid 1,2-Dichloroethane model/secondary 1.20e-09 7.03e-07

Japanese Electric Grid Tetrachloroethylene model/secondary 1.03e-09 6.03e-07

Fuel Oil #6 Prod. Styrene secondary 1.03e-09 6.01e-07

US electric grid Fluorene model/secondary 1.02e-09 5.96e-07

Japanese Electric Grid Ethyl Chloride model/secondary 1.01e-09 5.89e-07

Fuel Oil #4 Prod. Isophorone secondary 9.88e-10 5.78e-07

LPG Production 2-Chloroacetophenone secondary 9.84e-10 5.75e-07



APPENDIX M

Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-46

Japanese Electric Grid 1,2-Dichloroethane model/secondary 9.60e-10 5.61e-07

Japanese Electric Grid Pyrene model/secondary 9.59e-10 5.61e-07

LPG Production Benzo[a]anthracene secondary 9.50e-10 5.55e-07

LPG Production Chrysene secondary 9.11e-10 5.33e-07

Natural Gas Prod. Ethylbenzene secondary 8.40e-10 4.91e-07

US electric grid Fluoranthene model/secondary 8.15e-10 4.77e-07

Fuel Oil #2 Prod. Naphthalene secondary 7.96e-10 4.65e-07

Fuel Oil #6 Prod. Benzyl chloride secondary 7.94e-10 4.64e-07

Fuel Oil #6 Prod. Methyl tert-butyl ether secondary 7.52e-10 4.40e-07

Natural Gas Prod. Bromomethane secondary 7.39e-10 4.32e-07

LPG Production Indeno(1,2,3-cd)pyrene secondary 7.07e-10 4.13e-07

US electric grid o-xylene model/secondary 6.93e-10 4.05e-07

US electric grid Acenaphthene model/secondary 6.90e-10 4.03e-07

US electric grid Ethylene dibromide model/secondary 6.84e-10 4.00e-07

US electric grid Chlorobenzene model/secondary 6.61e-10 3.87e-07

Fuel Oil #6 Prod. Phenol secondary 6.57e-10 3.84e-07

US electric grid 1,1,1-Trichloroethane model/secondary 6.43e-10 3.76e-07

Fuel Oil #4 Prod. Toluene secondary 6.37e-10 3.72e-07

Fuel Oil #6 Prod. Acetophenone secondary 6.16e-10 3.60e-07

Japanese Electric Grid Benzo[a]anthracene model/secondary 6.09e-10 3.56e-07

Fuel Oil #6 Prod. Methyl chloride secondary 6.01e-10 3.51e-07

Fuel Oil #4 Prod. Acetaldehyde secondary 5.65e-10 3.30e-07

LPG Production Benzo[b,j,k]fluoranthene secondary 5.60e-10 3.27e-07

Japanese Electric Grid Ethylene dibromide model/secondary 5.46e-10 3.19e-07

Japanese Electric Grid Chlorobenzene model/secondary 5.28e-10 3.09e-07

LPG Production Benzo[a]pyrene secondary 5.20e-10 3.04e-07

Fuel Oil #4 Prod. Propionaldehyde secondary 5.13e-10 3.00e-07

LPG Production Benzo[g,h,i]perylene secondary 4.22e-10 2.47e-07

Fuel Oil #4 Prod. Methyl ethyl ketone secondary 4.13e-10 2.41e-07

Japanese Electric Grid Chrysene model/secondary 4.07e-10 2.38e-07

US electric grid Pyrene model/secondary 4.05e-10 2.37e-07

Fuel Oil #2 Prod. Styrene secondary 3.99e-10 2.33e-07

Japanese Electric Grid Anthracene model/secondary 3.47e-10 2.03e-07

Japanese Electric Grid Indeno(1,2,3-cd)pyrene model/secondary 3.41e-10 1.99e-07

Fuel Oil #6 Prod. Dichloromethane secondary 3.29e-10 1.92e-07

Japanese Electric Grid Benzo[g,h,i]perylene model/secondary 3.27e-10 1.91e-07

Fuel Oil #2 Prod. Benzyl chloride secondary 3.09e-10 1.80e-07

US electric grid 2,4-Dinitrotoluene model/secondary 3.05e-10 1.78e-07

Japanese Electric Grid Benzo[b,j,k]fluoranthene model/secondary 2.96e-10 1.73e-07

Fuel Oil #2 Prod. Methyl tert-butyl ether secondary 2.92e-10 1.71e-07

Fuel Oil #4 Prod. Acrolein secondary 2.88e-10 1.68e-07

US electric grid Acenaphthylene model/secondary 2.74e-10 1.60e-07

Fuel Oil #2 Prod. Phenol secondary 2.56e-10 1.49e-07

Japanese Electric Grid Acenaphthylene model/secondary 2.51e-10 1.47e-07

Japanese Electric Grid 2,4-Dinitrotoluene model/secondary 2.43e-10 1.42e-07

Fuel Oil #2 Prod. Acetophenone secondary 2.40e-10 1.40e-07

US electric grid Anthracene model/secondary 2.37e-10 1.38e-07

Fuel Oil #4 Prod. n-Propane secondary 2.34e-10 1.37e-07

Fuel Oil #2 Prod. Methyl chloride secondary 2.34e-10 1.37e-07
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Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-47

Fuel Oil #4 Prod. o-xylene secondary 2.30e-10 1.35e-07

Natural Gas Prod. Styrene secondary 2.21e-10 1.29e-07

Fuel Oil #6 Prod. Cumene secondary 2.18e-10 1.27e-07

US electric grid 2-Chloroacetophenone model/secondary 2.10e-10 1.23e-07

Japanese Electric Grid 2-Methylnaphthalene model/secondary 1.81e-10 1.06e-07

Natural Gas Prod. Benzyl chloride secondary 1.71e-10 9.97e-08

Japanese Electric Grid 2-Chloroacetophenone model/secondary 1.68e-10 9.83e-08

Natural Gas Prod. Methyl tert-butyl ether secondary 1.62e-10 9.45e-08

Fuel Oil #4 Prod. Ethylbenzene secondary 1.61e-10 9.43e-08

Fuel Oil #4 Prod. Bromomethane secondary 1.43e-10 8.33e-08

Natural Gas Prod. Phenol secondary 1.41e-10 8.26e-08

Fuel Oil #6 Prod. Aromatic hydrocarbons secondary 1.35e-10 7.90e-08

Natural Gas Prod. Acetophenone secondary 1.32e-10 7.75e-08

Fuel Oil #6 Prod. Phenanthrene secondary 1.30e-10 7.62e-08

US electric grid Benzo[b,j,k]fluoranthene model/secondary 1.29e-10 7.56e-08

Natural Gas Prod. Methyl chloride secondary 1.29e-10 7.55e-08

Fuel Oil #2 Prod. Dichloromethane secondary 1.28e-10 7.47e-08

US electric grid Chrysene model/secondary 1.24e-10 7.25e-08

US electric grid Benzo[a]anthracene model/secondary 1.13e-10 6.59e-08

Fuel Oil #2 Prod. Aromatic hydrocarbons secondary 1.12e-10 6.56e-08

LPG Production 5-Methyl chrysene secondary 1.12e-10 6.55e-08

Fuel Oil #6 Prod. Vinyl acetate secondary 9.15e-11 5.35e-08

Fuel Oil #2 Prod. Cumene secondary 8.47e-11 4.95e-08

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 8.01e-11 4.68e-08

Fuel Oil #4 Prod. Naphthalene secondary 7.67e-11 4.49e-08

Natural Gas Prod. Dichloromethane secondary 7.07e-11 4.13e-08

Fuel Oil #6 Prod. Biphenyl secondary 6.98e-11 4.08e-08

Fuel Oil #6 Prod. Chloroform secondary 6.69e-11 3.91e-08

Natural Gas Prod. 1,4-Dichlorobenzene secondary 5.68e-11 3.32e-08

Natural Gas Prod. Phenanthrene secondary 5.36e-11 3.14e-08

Fuel Oil #2 Prod. Phenanthrene secondary 5.35e-11 3.13e-08

Fuel Oil #6 Prod. Tetrachloroethylene secondary 4.87e-11 2.85e-08

Fuel Oil #6 Prod. Ethyl Chloride secondary 4.76e-11 2.78e-08

Natural Gas Prod. Cumene secondary 4.68e-11 2.74e-08

Fuel Oil #6 Prod. 1,2-Dichloroethane secondary 4.53e-11 2.65e-08

LPG Production Polycyclic aromatic hydrocarbons secondary 4.44e-11 2.60e-08

US electric grid Benzo[g,h,i]perylene model/secondary 4.38e-11 2.56e-08

Fuel Oil #4 Prod. Styrene secondary 4.26e-11 2.49e-08

US electric grid Benzo[a]pyrene model/secondary 4.14e-11 2.42e-08

Natural Gas Prod. 2-Methylnaphthalene secondary 4.12e-11 2.41e-08

Fuel Oil #6 Prod. Fluorene secondary 4.08e-11 2.39e-08

Fuel Oil #6 Prod. 1,4-Dichlorobenzene secondary 3.60e-11 2.11e-08

Fuel Oil #2 Prod. Vinyl acetate secondary 3.56e-11 2.08e-08

Japanese Electric Grid Benzo[a]pyrene model/secondary 3.31e-11 1.93e-08

Fuel Oil #4 Prod. Benzyl chloride secondary 3.29e-11 1.92e-08

Fuel Oil #6 Prod. Fluoranthene secondary 3.28e-11 1.92e-08

US electric grid 2-Methylnaphthalene model/secondary 3.24e-11 1.89e-08

Fuel Oil #4 Prod. Methyl tert-butyl ether secondary 3.12e-11 1.82e-08

Fuel Oil #4 Prod. Phenol secondary 2.73e-11 1.59e-08
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Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-48

Fuel Oil #2 Prod. Biphenyl secondary 2.72e-11 1.59e-08

Fuel Oil #6 Prod. Acenaphthene secondary 2.65e-11 1.55e-08

Fuel Oil #6 Prod. 2-Methylnaphthalene secondary 2.61e-11 1.53e-08

Fuel Oil #2 Prod. Chloroform secondary 2.60e-11 1.52e-08

Fuel Oil #6 Prod. Ethylene dibromide secondary 2.58e-11 1.51e-08

Fuel Oil #4 Prod. Acetophenone secondary 2.56e-11 1.49e-08

Fuel Oil #6 Prod. Chlorobenzene secondary 2.49e-11 1.46e-08

Fuel Oil #4 Prod. Methyl chloride secondary 2.49e-11 1.46e-08

US electric grid 5-Methyl chrysene model/secondary 2.40e-11 1.40e-08

Fuel Oil #6 Prod. 1,1,1-Trichloroethane secondary 2.27e-11 1.33e-08

Natural Gas Prod. Vinyl acetate secondary 1.97e-11 1.15e-08

Fuel Oil #6 Prod. Pyrene secondary 1.94e-11 1.13e-08

Japanese Electric Grid 5-Methyl chrysene model/secondary 1.91e-11 1.12e-08

Fuel Oil #2 Prod. Tetrachloroethylene secondary 1.90e-11 1.11e-08

Fuel Oil #2 Prod. 1,4-Dichlorobenzene secondary 1.87e-11 1.10e-08

Fuel Oil #2 Prod. Ethyl Chloride secondary 1.85e-11 1.08e-08

Fuel Oil #2 Prod. 1,2-Dichloroethane secondary 1.76e-11 1.03e-08

Fuel Oil #2 Prod. Fluorene secondary 1.64e-11 9.61e-09

Natural Gas Prod. Biphenyl secondary 1.50e-11 8.78e-09

Natural Gas Prod. Chloroform secondary 1.44e-11 8.41e-09

Fuel Oil #4 Prod. Dichloromethane secondary 1.36e-11 7.97e-09

Fuel Oil #2 Prod. 2-Methylnaphthalene secondary 1.36e-11 7.94e-09

Fuel Oil #2 Prod. Fluoranthene secondary 1.34e-11 7.82e-09

Natural Gas Prod. Fluorene secondary 1.31e-11 7.66e-09

Fuel Oil #6 Prod. Acenaphthylene secondary 1.23e-11 7.18e-09

Fuel Oil #2 Prod. Acenaphthene secondary 1.21e-11 7.09e-09

Natural Gas Prod. Pyrene secondary 1.17e-11 6.86e-09

Natural Gas Prod. Fluoranthene secondary 1.17e-11 6.84e-09

Fuel Oil #6 Prod. 2,4-Dinitrotoluene secondary 1.15e-11 6.73e-09

Fuel Oil #6 Prod. Anthracene secondary 1.14e-11 6.69e-09

Natural Gas Prod. Tetrachloroethylene secondary 1.05e-11 6.13e-09

Natural Gas Prod. Ethyl Chloride secondary 1.02e-11 5.98e-09

Natural Gas Prod. Acenaphthene secondary 1.01e-11 5.89e-09

Fuel Oil #2 Prod. Ethylene dibromide secondary 1.00e-11 5.86e-09

Natural Gas Prod. 1,2-Dichloroethane secondary 9.75e-12 5.70e-09

Fuel Oil #2 Prod. Chlorobenzene secondary 9.70e-12 5.67e-09

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary 9.11e-12 5.33e-09

Fuel Oil #4 Prod. Cumene secondary 9.03e-12 5.28e-09

Fuel Oil #2 Prod. 1,1,1-Trichloroethane secondary 8.82e-12 5.15e-09

Fuel Oil #2 Prod. Pyrene secondary 8.40e-12 4.91e-09

Fuel Oil #6 Prod. 2-Chloroacetophenone secondary 7.94e-12 4.64e-09

Fuel Oil #6 Prod. Chrysene secondary 6.27e-12 3.67e-09

Natural Gas Prod. Anthracene secondary 6.11e-12 3.57e-09

Fuel Oil #6 Prod. Benzo[a]anthracene secondary 5.93e-12 3.47e-09

Fuel Oil #4 Prod. Phenanthrene secondary 5.57e-12 3.26e-09

Natural Gas Prod. Ethylene dibromide secondary 5.54e-12 3.24e-09

Natural Gas Prod. Chlorobenzene secondary 5.36e-12 3.13e-09

Natural Gas Prod. Acenaphthylene secondary 5.32e-12 3.11e-09

Fuel Oil #2 Prod. Acenaphthylene secondary 5.05e-12 2.95e-09
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Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-49

Fuel Oil #2 Prod. Anthracene secondary 4.88e-12 2.86e-09

Natural Gas Prod. 1,1,1-Trichloroethane secondary 4.87e-12 2.85e-09

Fuel Oil #6 Prod. Indeno(1,2,3-cd)pyrene secondary 4.65e-12 2.72e-09

Fuel Oil #6 Prod. Benzo[b,j,k]fluoranthene secondary 4.52e-12 2.64e-09

Fuel Oil #2 Prod. 2,4-Dinitrotoluene secondary 4.47e-12 2.62e-09

Natural Gas Prod. Benzo[a]anthracene secondary 4.27e-12 2.49e-09

Natural Gas Prod. Chrysene secondary 4.11e-12 2.40e-09

Fuel Oil #6 Prod. Benzo[a]pyrene secondary 3.88e-12 2.27e-09

Fuel Oil #4 Prod. Vinyl acetate secondary 3.79e-12 2.22e-09

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary 3.75e-12 2.19e-09

Fuel Oil #2 Prod. 2-Chloroacetophenone secondary 3.09e-12 1.80e-09

Fuel Oil #4 Prod. Biphenyl secondary 2.90e-12 1.69e-09

Fuel Oil #2 Prod. Benzo[a]anthracene secondary 2.86e-12 1.67e-09

Fuel Oil #2 Prod. Chrysene secondary 2.78e-12 1.63e-09

Fuel Oil #4 Prod. Chloroform secondary 2.77e-12 1.62e-09

Fuel Oil #6 Prod. Benzo[g,h,i]perylene secondary 2.61e-12 1.53e-09

Natural Gas Prod. 2,4-Dinitrotoluene secondary 2.47e-12 1.45e-09

Natural Gas Prod. Benzo[g,h,i]perylene secondary 2.43e-12 1.42e-09

Natural Gas Prod. Benzo[a]pyrene secondary 2.40e-12 1.40e-09

Fuel Oil #2 Prod. Indeno(1,2,3-cd)pyrene secondary 2.14e-12 1.25e-09

Fuel Oil #4 Prod. Tetrachloroethylene secondary 2.02e-12 1.18e-09

Fuel Oil #4 Prod. Ethyl Chloride secondary 1.97e-12 1.15e-09

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary 1.88e-12 1.10e-09

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary 1.77e-12 1.04e-09

Fuel Oil #2 Prod. Benzo[b,j,k]fluoranthene secondary 1.76e-12 1.03e-09

Fuel Oil #4 Prod. Fluorene secondary 1.73e-12 1.01e-09

Natural Gas Prod. 2-Chloroacetophenone secondary 1.71e-12 9.97e-10

Fuel Oil #2 Prod. Benzo[a]pyrene secondary 1.61e-12 9.41e-10

Fuel Oil #4 Prod. Fluoranthene secondary 1.40e-12 8.17e-10

Fuel Oil #4 Prod. 2-Methylnaphthalene secondary 1.28e-12 7.51e-10

Fuel Oil #2 Prod. Benzo[g,h,i]perylene secondary 1.27e-12 7.42e-10

Fuel Oil #4 Prod. Acenaphthene secondary 1.21e-12 7.05e-10

Fuel Oil #4 Prod. Ethylene dibromide secondary 1.07e-12 6.25e-10

Fuel Oil #4 Prod. Chlorobenzene secondary 1.03e-12 6.05e-10

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary 9.72e-13 5.68e-10

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary 9.40e-13 5.50e-10

Fuel Oil #6 Prod. 5-Methyl chrysene secondary 9.04e-13 5.28e-10

Fuel Oil #4 Prod. Pyrene secondary 8.54e-13 4.99e-10

Natural Gas Prod. Aromatic hydrocarbons secondary 8.08e-13 4.72e-10

Fuel Oil #4 Prod. Acenaphthylene secondary 5.25e-13 3.07e-10

Fuel Oil #4 Prod. Anthracene secondary 5.00e-13 2.92e-10

Fuel Oil #4 Prod. 2,4-Dinitrotoluene secondary 4.77e-13 2.79e-10

Fuel Oil #2 Prod. 5-Methyl chrysene secondary 3.51e-13 2.05e-10

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary 3.29e-13 1.92e-10

Fuel Oil #4 Prod. Chrysene secondary 2.80e-13 1.64e-10

Fuel Oil #4 Prod. Benzo[a]anthracene secondary 2.78e-13 1.63e-10

Fuel Oil #4 Prod. Indeno(1,2,3-cd)pyrene secondary 2.12e-13 1.24e-10

Natural Gas Prod. 5-Methyl chrysene secondary 1.94e-13 1.14e-10

Fuel Oil #4 Prod. Benzo[b,j,k]fluoranthene secondary 1.87e-13 1.10e-10
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Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-50

Fuel Oil #4 Prod. Benzo[a]pyrene secondary 1.67e-13 9.75e-11

Fuel Oil #6 Prod. Polycyclic aromatic hydrocarbons secondary 1.50e-13 8.78e-11

Fuel Oil #2 Prod. Polycyclic aromatic hydrocarbons secondary 1.25e-13 7.29e-11

Fuel Oil #4 Prod. Benzo[g,h,i]perylene secondary 1.23e-13 7.20e-11

Fuel Oil #4 Prod. 5-Methyl chrysene secondary 3.75e-14 2.19e-11

Fuel Oil #4 Prod. Polycyclic aromatic hydrocarbons secondary 1.01e-14 5.92e-12

Natural Gas Prod. Polycyclic aromatic hydrocarbons secondary 8.98e-16 5.25e-13

Total Manufacturing 1.21e-01 7.07e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Methane model/secondary 4.51e-03 2.64e+00

US electric grid Isophorone model/secondary 3.96e-05 2.31e-02

US electric grid Formaldehyde model/secondary 3.56e-05 2.08e-02

US electric grid Acetaldehyde model/secondary 2.26e-05 1.32e-02

US electric grid Benzene model/secondary 2.21e-05 1.29e-02

US electric grid Propionaldehyde model/secondary 2.05e-05 1.20e-02

US electric grid Methyl ethyl ketone model/secondary 1.65e-05 9.67e-03

US electric grid Toluene model/secondary 1.43e-05 8.37e-03

US electric grid Acrolein model/secondary 1.15e-05 6.74e-03

US electric grid Ethylbenzene model/secondary 6.44e-06 3.77e-03

US electric grid Bromomethane model/secondary 5.71e-06 3.34e-03

US electric grid Xylene (mixed isomers) model/secondary 2.53e-06 1.48e-03

US electric grid Hexane model/secondary 2.50e-06 1.46e-03

US electric grid Styrene model/secondary 1.71e-06 9.98e-04

US electric grid Naphthalene model/secondary 1.39e-06 8.14e-04

US electric grid Benzyl chloride model/secondary 1.32e-06 7.71e-04

US electric grid Methyl tert-butyl ether model/secondary 1.25e-06 7.30e-04

US electric grid Phenol model/secondary 1.09e-06 6.38e-04

US electric grid Acetophenone model/secondary 1.02e-06 5.99e-04

US electric grid Methyl chloride model/secondary 9.98e-07 5.84e-04

US electric grid Dichloromethane model/secondary 5.46e-07 3.19e-04

US electric grid Cumene model/secondary 3.62e-07 2.11e-04

US electric grid Phenanthrene model/secondary 1.91e-07 1.11e-04

US electric grid Vinyl acetate model/secondary 1.52e-07 8.89e-05

US electric grid Biphenyl model/secondary 1.16e-07 6.78e-05

US electric grid Chloroform model/secondary 1.11e-07 6.50e-05

US electric grid Tetrachloroethylene model/secondary 8.10e-08 4.73e-05

US electric grid Ethyl Chloride model/secondary 7.91e-08 4.62e-05

US electric grid 1,2-Dichloroethane model/secondary 7.53e-08 4.40e-05

US electric grid Fluorene model/secondary 6.39e-08 3.74e-05

US electric grid Fluoranthene model/secondary 5.11e-08 2.99e-05

US electric grid o-xylene model/secondary 4.34e-08 2.54e-05

US electric grid Acenaphthene model/secondary 4.32e-08 2.53e-05

US electric grid Ethylene dibromide model/secondary 4.28e-08 2.50e-05

US electric grid Chlorobenzene model/secondary 4.14e-08 2.42e-05

US electric grid 1,1,1-Trichloroethane model/secondary 4.03e-08 2.35e-05

US electric grid Pyrene model/secondary 2.53e-08 1.48e-05

US electric grid 2,4-Dinitrotoluene model/secondary 1.91e-08 1.12e-05

US electric grid Acenaphthylene model/secondary 1.72e-08 1.00e-05

US electric grid Anthracene model/secondary 1.48e-08 8.66e-06
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Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-51

US electric grid 2-Chloroacetophenone model/secondary 1.32e-08 7.71e-06

US electric grid Benzo[b,j,k]fluoranthene model/secondary 8.10e-09 4.73e-06

US electric grid Chrysene model/secondary 7.77e-09 4.54e-06

US electric grid Benzo[a]anthracene model/secondary 7.06e-09 4.13e-06

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 5.02e-09 2.93e-06

US electric grid Benzo[g,h,i]perylene model/secondary 2.74e-09 1.60e-06

US electric grid Benzo[a]pyrene model/secondary 2.59e-09 1.52e-06

US electric grid 2-Methylnaphthalene model/secondary 2.03e-09 1.19e-06

US electric grid 5-Methyl chrysene model/secondary 1.50e-09 8.78e-07

Total Use, Maintenance and Repair 4.72e-03 2.76e+00

End-of-life Life-cycle Stage

CRT landfilling Hydrocarbons, remaining unspeciated primary 1.07e-04 6.28e-02

LPG Production Hydrocarbons, remaining unspeciated secondary 5.37e-07 3.14e-04

US electric grid Methane model/secondary 4.52e-07 2.64e-04

CRT landfilling Methane primary 3.81e-07 2.23e-04

LPG Production Nonmethane hydrocarbons, remaining unspeciated secondary 3.66e-07 2.14e-04

CRT landfilling Benzene primary 1.28e-07 7.48e-05

LPG Production Methane secondary 5.07e-08 2.96e-05

CRT landfilling Toluene primary 2.69e-08 1.57e-05

LPG Production Benzene secondary 2.34e-08 1.37e-05

CRT landfilling Xylene (mixed isomers) primary 1.88e-08 1.10e-05

LPG Production Aldehydes secondary 5.71e-09 3.34e-06

LPG Production Formaldehyde secondary 4.25e-09 2.49e-06

US electric grid Isophorone model/secondary 3.96e-09 2.32e-06

CRT landfilling Ethylbenzene primary 3.75e-09 2.19e-06

US electric grid Formaldehyde model/secondary 3.56e-09 2.08e-06

LPG Production Ethane secondary 2.66e-09 1.56e-06

LPG Production Pentane secondary 2.29e-09 1.34e-06

US electric grid Acetaldehyde model/secondary 2.27e-09 1.32e-06

US electric grid Benzene model/secondary 2.21e-09 1.29e-06

US electric grid Propionaldehyde model/secondary 2.06e-09 1.20e-06

LPG Production Butane secondary 1.81e-09 1.06e-06

US electric grid Methyl ethyl ketone model/secondary 1.66e-09 9.68e-07

LPG Production Hexane secondary 1.62e-09 9.47e-07

US electric grid Toluene model/secondary 1.43e-09 8.37e-07

US electric grid Acrolein model/secondary 1.15e-09 6.74e-07

US electric grid Ethylbenzene model/secondary 6.44e-10 3.77e-07

US electric grid Bromomethane model/secondary 5.71e-10 3.34e-07

US electric grid Xylene (mixed isomers) model/secondary 2.53e-10 1.48e-07

US electric grid Hexane model/secondary 2.50e-10 1.46e-07

US electric grid Styrene model/secondary 1.71e-10 9.98e-08

US electric grid Naphthalene model/secondary 1.39e-10 8.14e-08

US electric grid Benzyl chloride model/secondary 1.32e-10 7.71e-08

US electric grid Methyl tert-butyl ether model/secondary 1.25e-10 7.31e-08

US electric grid Phenol model/secondary 1.09e-10 6.39e-08

US electric grid Acetophenone model/secondary 1.02e-10 5.99e-08

US electric grid Methyl chloride model/secondary 9.99e-11 5.84e-08

CRT Incineration Trichloroethylene secondary 9.69e-11 5.67e-08

CRT landfilling Trichloroethylene primary 9.04e-11 5.28e-08
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Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-
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% of Total

M-52

CRT Incineration Vinyl chloride secondary 6.16e-11 3.60e-08

CRT landfilling Vinyl chloride primary 5.74e-11 3.36e-08

US electric grid Dichloromethane model/secondary 5.46e-11 3.19e-08

CRT landfilling Dichloromethane primary 4.60e-11 2.69e-08

US electric grid Cumene model/secondary 3.62e-11 2.12e-08

CRT Incineration Carbon tetrachloride secondary 3.08e-11 1.80e-08

CRT landfilling 1,2-Dichloroethane primary 2.87e-11 1.68e-08

CRT landfilling Carbon tetrachloride primary 2.87e-11 1.68e-08

CRT landfilling Chloroform primary 2.87e-11 1.68e-08

CRT landfilling Tetrachloroethylene primary 2.87e-11 1.68e-08

LPG Production Isophorone secondary 2.55e-11 1.49e-08

US electric grid Phenanthrene model/secondary 1.91e-11 1.12e-08

LPG Production Toluene secondary 1.81e-11 1.06e-08

US electric grid Vinyl acetate model/secondary 1.52e-11 8.89e-09

LPG Production Acetaldehyde secondary 1.46e-11 8.53e-09

LPG Production Propionaldehyde secondary 1.32e-11 7.74e-09

US electric grid Biphenyl model/secondary 1.16e-11 6.79e-09

US electric grid Chloroform model/secondary 1.11e-11 6.50e-09

LPG Production Methyl ethyl ketone secondary 1.07e-11 6.23e-09

US electric grid Tetrachloroethylene model/secondary 8.10e-12 4.74e-09

US electric grid Ethyl Chloride model/secondary 7.91e-12 4.63e-09

US electric grid 1,2-Dichloroethane model/secondary 7.54e-12 4.41e-09

LPG Production Acrolein secondary 7.42e-12 4.34e-09

LPG Production o-xylene secondary 6.78e-12 3.96e-09

US electric grid Fluorene model/secondary 6.39e-12 3.74e-09

LPG Production n-Propane secondary 6.05e-12 3.54e-09

US electric grid Fluoranthene model/secondary 5.11e-12 2.99e-09

US electric grid o-xylene model/secondary 4.35e-12 2.54e-09

US electric grid Acenaphthene model/secondary 4.32e-12 2.53e-09

US electric grid Ethylene dibromide model/secondary 4.29e-12 2.51e-09

LPG Production Ethylbenzene secondary 4.17e-12 2.44e-09

US electric grid Chlorobenzene model/secondary 4.15e-12 2.42e-09

US electric grid 1,1,1-Trichloroethane model/secondary 4.03e-12 2.36e-09

LPG Production Bromomethane secondary 3.68e-12 2.15e-09

US electric grid Pyrene model/secondary 2.54e-12 1.48e-09

LPG Production Naphthalene secondary 2.29e-12 1.34e-09

US electric grid 2,4-Dinitrotoluene model/secondary 1.91e-12 1.12e-09

US electric grid Acenaphthylene model/secondary 1.72e-12 1.00e-09

US electric grid Anthracene model/secondary 1.48e-12 8.67e-10

US electric grid 2-Chloroacetophenone model/secondary 1.32e-12 7.71e-10

LPG Production Styrene secondary 1.10e-12 6.42e-10

LPG Production Benzyl chloride secondary 8.49e-13 4.96e-10

US electric grid Benzo[b,j,k]fluoranthene model/secondary 8.10e-13 4.74e-10

LPG Production Methyl tert-butyl ether secondary 8.05e-13 4.70e-10

US electric grid Chrysene model/secondary 7.78e-13 4.55e-10

US electric grid Benzo[a]anthracene model/secondary 7.06e-13 4.13e-10

LPG Production Phenol secondary 7.03e-13 4.11e-10

LPG Production Acetophenone secondary 6.59e-13 3.85e-10

LPG Production Methyl chloride secondary 6.43e-13 3.76e-10
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Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-53

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 5.02e-13 2.93e-10

LPG Production Dichloromethane secondary 3.52e-13 2.06e-10

LPG Production Aromatic hydrocarbons secondary 3.45e-13 2.02e-10

US electric grid Benzo[g,h,i]perylene model/secondary 2.74e-13 1.60e-10

US electric grid Benzo[a]pyrene model/secondary 2.59e-13 1.52e-10

LPG Production Cumene secondary 2.33e-13 1.36e-10

US electric grid 2-Methylnaphthalene model/secondary 2.03e-13 1.19e-10

US electric grid 5-Methyl chrysene model/secondary 1.50e-13 8.78e-11

LPG Production Phenanthrene secondary 1.49e-13 8.70e-11

LPG Production Vinyl acetate secondary 9.79e-14 5.72e-11

LPG Production Biphenyl secondary 7.47e-14 4.37e-11

LPG Production Chloroform secondary 7.16e-14 4.18e-11

LPG Production 1,4-Dichlorobenzene secondary 5.44e-14 3.18e-11

LPG Production Tetrachloroethylene secondary 5.22e-14 3.05e-11

LPG Production Ethyl Chloride secondary 5.09e-14 2.98e-11

LPG Production 1,2-Dichloroethane secondary 4.85e-14 2.84e-11

LPG Production Fluorene secondary 4.56e-14 2.66e-11

LPG Production 2-Methylnaphthalene secondary 3.94e-14 2.31e-11

LPG Production Fluoranthene secondary 3.72e-14 2.17e-11

LPG Production Acenaphthene secondary 3.44e-14 2.01e-11

LPG Production Ethylene dibromide secondary 2.76e-14 1.61e-11

LPG Production Chlorobenzene secondary 2.67e-14 1.56e-11

LPG Production 1,1,1-Trichloroethane secondary 2.43e-14 1.42e-11

LPG Production Pyrene secondary 2.36e-14 1.38e-11

LPG Production Acenaphthylene secondary 1.41e-14 8.22e-12

LPG Production Anthracene secondary 1.37e-14 8.01e-12

LPG Production 2,4-Dinitrotoluene secondary 1.23e-14 7.20e-12

LPG Production 2-Chloroacetophenone secondary 8.49e-15 4.96e-12

LPG Production Benzo[a]anthracene secondary 8.20e-15 4.79e-12

LPG Production Chrysene secondary 7.87e-15 4.60e-12

LPG Production Indeno(1,2,3-cd)pyrene secondary 6.10e-15 3.57e-12

LPG Production Benzo[b,j,k]fluoranthene secondary 4.83e-15 2.83e-12

LPG Production Benzo[a]pyrene secondary 4.49e-15 2.62e-12

LPG Production Benzo[g,h,i]perylene secondary 3.65e-15 2.13e-12

LPG Production 5-Methyl chrysene secondary 9.67e-16 5.65e-13

LPG Production Polycyclic aromatic hydrocarbons secondary 3.83e-16 2.24e-13

Natural Gas Prod. Polycyclic aromatic hydrocarbons secondary -4.51e-16 -2.63e-13

CRT Incineration Polycyclic aromatic hydrocarbons secondary -6.98e-15 -4.08e-12

Natural Gas Prod. 5-Methyl chrysene secondary -9.74e-14 -5.70e-11

Fuel Oil #4 Prod. Polycyclic aromatic hydrocarbons secondary -1.09e-13 -6.36e-11

Fuel Oil #4 Prod. 5-Methyl chrysene secondary -4.03e-13 -2.36e-10

Natural Gas Prod. Aromatic hydrocarbons secondary -4.05e-13 -2.37e-10

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary -4.87e-13 -2.85e-10

Natural Gas Prod. 2-Chloroacetophenone secondary -8.56e-13 -5.00e-10

Natural Gas Prod. Benzo[a]pyrene secondary -1.20e-12 -7.02e-10

Natural Gas Prod. Benzo[g,h,i]perylene secondary -1.22e-12 -7.12e-10

Natural Gas Prod. 2,4-Dinitrotoluene secondary -1.24e-12 -7.25e-10

Fuel Oil #4 Prod. Benzo[g,h,i]perylene secondary -1.32e-12 -7.74e-10

Fuel Oil #4 Prod. Benzo[a]pyrene secondary -1.79e-12 -1.05e-09
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Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-54

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary -1.88e-12 -1.10e-09

Fuel Oil #4 Prod. Benzo[b,j,k]fluoranthene secondary -2.01e-12 -1.18e-09

Natural Gas Prod. Chrysene secondary -2.06e-12 -1.21e-09

Natural Gas Prod. Benzo[a]anthracene secondary -2.14e-12 -1.25e-09

Fuel Oil #4 Prod. Indeno(1,2,3-cd)pyrene secondary -2.28e-12 -1.34e-09

Natural Gas Prod. 1,1,1-Trichloroethane secondary -2.44e-12 -1.43e-09

Natural Gas Prod. Acenaphthylene secondary -2.67e-12 -1.56e-09

Natural Gas Prod. Chlorobenzene secondary -2.69e-12 -1.57e-09

Natural Gas Prod. Ethylene dibromide secondary -2.78e-12 -1.63e-09

Fuel Oil #4 Prod. Benzo[a]anthracene secondary -2.99e-12 -1.75e-09

Fuel Oil #4 Prod. Chrysene secondary -3.01e-12 -1.76e-09

Natural Gas Prod. Anthracene secondary -3.07e-12 -1.79e-09

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary -3.54e-12 -2.07e-09

Natural Gas Prod. 1,2-Dichloroethane secondary -4.89e-12 -2.86e-09

Natural Gas Prod. Acenaphthene secondary -5.05e-12 -2.95e-09

Fuel Oil #4 Prod. 2,4-Dinitrotoluene secondary -5.13e-12 -3.00e-09

Natural Gas Prod. Ethyl Chloride secondary -5.13e-12 -3.00e-09

Natural Gas Prod. Tetrachloroethylene secondary -5.26e-12 -3.07e-09

Fuel Oil #4 Prod. Anthracene secondary -5.38e-12 -3.14e-09

Fuel Oil #4 Prod. Acenaphthylene secondary -5.64e-12 -3.30e-09

Natural Gas Prod. Fluoranthene secondary -5.87e-12 -3.43e-09

Natural Gas Prod. Pyrene secondary -5.89e-12 -3.44e-09

CRT Incineration Aromatic hydrocarbons secondary -6.29e-12 -3.68e-09

Natural Gas Prod. Fluorene secondary -6.57e-12 -3.84e-09

CRT Incineration 2-Methylnaphthalene secondary -6.63e-12 -3.88e-09

Natural Gas Prod. Chloroform secondary -7.21e-12 -4.22e-09

Natural Gas Prod. Biphenyl secondary -7.53e-12 -4.40e-09

CRT Incineration Dichlorobenzene (mixed isomers) secondary -9.15e-12 -5.35e-09

Fuel Oil #4 Prod. Pyrene secondary -9.18e-12 -5.37e-09

Natural Gas Prod. Vinyl acetate secondary -9.86e-12 -5.77e-09

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary -1.01e-11 -5.91e-09

Fuel Oil #4 Prod. Chlorobenzene secondary -1.11e-11 -6.50e-09

Fuel Oil #4 Prod. Ethylene dibromide secondary -1.15e-11 -6.72e-09

Fuel Oil #4 Prod. Acenaphthene secondary -1.30e-11 -7.58e-09

Fuel Oil #4 Prod. 2-Methylnaphthalene secondary -1.38e-11 -8.07e-09

Fuel Oil #4 Prod. Fluoranthene secondary -1.50e-11 -8.78e-09

Fuel Oil #4 Prod. Fluorene secondary -1.85e-11 -1.08e-08

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary -1.91e-11 -1.11e-08

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary -2.02e-11 -1.18e-08

Natural Gas Prod. 2-Methylnaphthalene secondary -2.06e-11 -1.21e-08

Fuel Oil #4 Prod. Ethyl Chloride secondary -2.12e-11 -1.24e-08

Fuel Oil #4 Prod. Tetrachloroethylene secondary -2.17e-11 -1.27e-08

Natural Gas Prod. Cumene secondary -2.35e-11 -1.37e-08

CRT Incineration 5-Methyl chrysene secondary -2.49e-11 -1.46e-08

Natural Gas Prod. Phenanthrene secondary -2.69e-11 -1.57e-08

Natural Gas Prod. 1,4-Dichlorobenzene secondary -2.85e-11 -1.67e-08

Fuel Oil #4 Prod. Chloroform secondary -2.98e-11 -1.74e-08

CRT Incineration Benzo[g,h,i]perylene secondary -3.09e-11 -1.81e-08

Fuel Oil #4 Prod. Biphenyl secondary -3.11e-11 -1.82e-08
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Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-55

Natural Gas Prod. Dichloromethane secondary -3.54e-11 -2.07e-08

Fuel Oil #4 Prod. Vinyl acetate secondary -4.08e-11 -2.38e-08

CRT Incineration Benzo[a]pyrene secondary -4.34e-11 -2.53e-08

Fuel Oil #4 Prod. Phenanthrene secondary -5.99e-11 -3.50e-08

Natural Gas Prod. Methyl chloride secondary -6.48e-11 -3.79e-08

Natural Gas Prod. Acetophenone secondary -6.64e-11 -3.88e-08

CRT Incineration Indeno(1,2,3-cd)pyrene secondary -6.95e-11 -4.07e-08

Natural Gas Prod. Phenol secondary -7.09e-11 -4.14e-08

Natural Gas Prod. Methyl tert-butyl ether secondary -8.11e-11 -4.74e-08

Natural Gas Prod. Benzyl chloride secondary -8.56e-11 -5.00e-08

CRT Incineration Benzo[a]anthracene secondary -9.11e-11 -5.32e-08

Fuel Oil #4 Prod. Cumene secondary -9.70e-11 -5.67e-08

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary -9.80e-11 -5.73e-08

Natural Gas Prod. Styrene secondary -1.11e-10 -6.47e-08

CRT Incineration Chrysene secondary -1.14e-10 -6.65e-08

CRT Incineration Benzo[b,j,k]fluoranthene secondary -1.24e-10 -7.28e-08

Fuel Oil #4 Prod. Dichloromethane secondary -1.47e-10 -8.57e-08

CRT Incineration Anthracene secondary -2.38e-10 -1.39e-07

Fuel Oil #4 Prod. Methyl chloride secondary -2.68e-10 -1.57e-07

Fuel Oil #4 Prod. Acetophenone secondary -2.75e-10 -1.61e-07

CRT Incineration Acenaphthylene secondary -2.83e-10 -1.66e-07

Fuel Oil #4 Prod. Phenol secondary -2.93e-10 -1.71e-07

CRT Incineration 2,4-Dinitrotoluene secondary -3.17e-10 -1.85e-07

Fuel Oil #4 Prod. Methyl tert-butyl ether secondary -3.35e-10 -1.96e-07

Fuel Oil #4 Prod. Benzyl chloride secondary -3.54e-10 -2.07e-07

Natural Gas Prod. Bromomethane secondary -3.71e-10 -2.17e-07

CRT Incineration Pyrene secondary -3.75e-10 -2.19e-07

Natural Gas Prod. Ethylbenzene secondary -4.21e-10 -2.46e-07

Fuel Oil #4 Prod. Styrene secondary -4.58e-10 -2.68e-07

CRT Incineration Acenaphthene secondary -5.78e-10 -3.38e-07

CRT Incineration 1,1,1-Trichloroethane secondary -6.24e-10 -3.65e-07

Natural Gas Prod. n-Propane secondary -6.72e-10 -3.93e-07

Natural Gas Prod. Naphthalene secondary -6.72e-10 -3.93e-07

CRT Incineration Chlorobenzene secondary -6.87e-10 -4.02e-07

CRT Incineration Ethylene dibromide secondary -7.10e-10 -4.15e-07

Natural Gas Prod. Acrolein secondary -7.48e-10 -4.37e-07

CRT Incineration Fluoranthene secondary -8.04e-10 -4.70e-07

Fuel Oil #4 Prod. Naphthalene secondary -8.25e-10 -4.82e-07

CRT Incineration Fluorene secondary -1.03e-09 -6.02e-07

Natural Gas Prod. Methyl ethyl ketone secondary -1.07e-09 -6.28e-07

CRT Incineration 1,2-Dichloroethane secondary -1.22e-09 -7.12e-07

CRT Incineration Ethyl Chloride secondary -1.31e-09 -7.67e-07

CRT Incineration Tetrachloroethylene secondary -1.31e-09 -7.67e-07

Natural Gas Prod. Propionaldehyde secondary -1.33e-09 -7.80e-07

Natural Gas Prod. Acetaldehyde secondary -1.47e-09 -8.59e-07

Fuel Oil #4 Prod. Bromomethane secondary -1.53e-09 -8.96e-07

Fuel Oil #4 Prod. Ethylbenzene secondary -1.73e-09 -1.01e-06

CRT Incineration Chloroform secondary -1.81e-09 -1.06e-06

CRT Incineration Biphenyl secondary -1.92e-09 -1.12e-06
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Table M-17.  CRT LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-
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% of Total

M-56

Fuel Oil #4 Prod. o-xylene secondary -2.47e-09 -1.45e-06

Fuel Oil #4 Prod. n-Propane secondary -2.51e-09 -1.47e-06

CRT Incineration Vinyl acetate secondary -2.52e-09 -1.47e-06

Natural Gas Prod. Isophorone secondary -2.57e-09 -1.50e-06

CRT Incineration Phenanthrene secondary -3.06e-09 -1.79e-06

Fuel Oil #4 Prod. Acrolein secondary -3.09e-09 -1.81e-06

Fuel Oil #4 Prod. Methyl ethyl ketone secondary -4.44e-09 -2.60e-06

Fuel Oil #4 Prod. Propionaldehyde secondary -5.51e-09 -3.22e-06

CRT Incineration Cumene secondary -6.00e-09 -3.51e-06

Fuel Oil #4 Prod. Acetaldehyde secondary -6.08e-09 -3.55e-06

Fuel Oil #4 Prod. Toluene secondary -6.85e-09 -4.00e-06

CRT Incineration Dichloromethane secondary -9.01e-09 -5.27e-06

Fuel Oil #4 Prod. Isophorone secondary -1.06e-08 -6.21e-06

Natural Gas Prod. Toluene secondary -1.46e-08 -8.52e-06

CRT Incineration Methyl chloride secondary -1.65e-08 -9.67e-06

CRT Incineration Acetophenone secondary -1.70e-08 -9.92e-06

CRT Incineration Phenol secondary -1.81e-08 -1.06e-05

CRT Incineration Methyl tert-butyl ether secondary -2.07e-08 -1.21e-05

CRT Incineration Naphthalene secondary -2.09e-08 -1.22e-05

CRT Incineration Benzyl chloride secondary -2.19e-08 -1.28e-05

CRT Incineration Xylene (mixed isomers) secondary -2.44e-08 -1.43e-05

Natural Gas Prod. o-xylene secondary -2.64e-08 -1.54e-05

CRT Incineration Styrene secondary -2.83e-08 -1.65e-05

Natural Gas Prod. Formaldehyde secondary -5.11e-08 -2.99e-05

CRT Incineration Bromomethane secondary -9.47e-08 -5.54e-05

CRT Incineration Ethylbenzene secondary -1.03e-07 -6.00e-05

CRT Incineration n-Propane secondary -1.52e-07 -8.90e-05

CRT Incineration Acrolein secondary -1.91e-07 -1.12e-04

CRT Incineration Toluene secondary -2.25e-07 -1.31e-04

CRT Incineration Methyl ethyl ketone secondary -2.74e-07 -1.60e-04

CRT Incineration Butane secondary -3.03e-07 -1.77e-04

CRT Incineration Hexane secondary -3.13e-07 -1.83e-04

CRT Incineration Propionaldehyde secondary -3.41e-07 -1.99e-04

CRT Incineration Acetaldehyde secondary -3.75e-07 -2.20e-04

CRT Incineration Pentane secondary -3.85e-07 -2.25e-04

CRT Incineration Ethane secondary -4.48e-07 -2.62e-04

Fuel Oil #4 Prod. Hexane secondary -5.67e-07 -3.31e-04

Fuel Oil #4 Prod. Butane secondary -6.32e-07 -3.69e-04

CRT Incineration Isophorone secondary -6.56e-07 -3.84e-04

Fuel Oil #4 Prod. Pentane secondary -8.02e-07 -4.69e-04

Natural Gas Prod. Hexane secondary -8.46e-07 -4.95e-04

Fuel Oil #4 Prod. Ethane secondary -9.33e-07 -5.45e-04

Natural Gas Prod. Butane secondary -9.45e-07 -5.52e-04

Natural Gas Prod. Pentane secondary -1.20e-06 -7.01e-04

Natural Gas Prod. Ethane secondary -1.39e-06 -8.15e-04

CRT Incineration Formaldehyde secondary -1.64e-06 -9.60e-04

Fuel Oil #4 Prod. Aldehydes secondary -2.00e-06 -1.17e-03

Fuel Oil #4 Prod. Formaldehyde secondary -2.03e-06 -1.19e-03

Natural Gas Prod. Aldehydes secondary -2.39e-06 -1.40e-03
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M-57

Fuel Oil #4 Prod. Benzene secondary -8.19e-06 -4.79e-03

CRT Incineration Benzene secondary -1.00e-05 -5.87e-03

Natural Gas Prod. Hydrocarbons, remaining unspeciated secondary -1.24e-05 -7.26e-03

Fuel Oil #4 Prod. Methane secondary -1.96e-05 -1.15e-02

CRT Incineration Aldehydes secondary -6.76e-05 -3.95e-02

CRT Incineration Methane secondary -1.06e-04 -6.20e-02

CRT Incineration Hydrocarbons, remaining unspeciated secondary -1.07e-04 -6.27e-02

Natural Gas Prod. Benzene secondary -1.20e-04 -7.02e-02

CRT Incineration Nonmethane hydrocarbons, remaining unspeciated secondary -1.54e-04 -9.02e-02

Fuel Oil #4 Prod. Nonmethane hydrocarbons, remaining unspeciated secondary -1.56e-04 -9.11e-02

Natural Gas Prod. Methane secondary -1.76e-04 -1.03e-01

Fuel Oil #4 Prod. Hydrocarbons, remaining unspeciated secondary -2.32e-04 -1.36e-01

Natural Gas Prod. Nonmethane hydrocarbons, remaining unspeciated secondary -4.52e-04 -2.64e-01

Total End-of-life -1.53e-03 -8.95e-01

Total All Life-cycle Stages 1.71e-01 1.00e+02
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Table M-18.  LCD LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

Materials Processing Life-cycle Stage

Natural Gas Prod. Nonmethane hydrocarbons, remaining unspeciated secondary 6.30e-02 4.45e+01

Natural Gas Prod. Methane secondary 2.45e-02 1.73e+01

Natural Gas Prod. Benzene secondary 1.67e-02 1.18e+01

Steel Prod., cold-rolled, semi-finished Nonmethane hydrocarbons, remaining unspeciated secondary 1.62e-02 1.15e+01

Natural Gas Prod. Hydrocarbons, remaining unspeciated secondary 1.73e-03 1.22e+00

Steel Prod., cold-rolled, semi-finished Hydrocarbons, remaining unspeciated secondary 1.68e-03 1.19e+00

PMMA Sheet Prod. Nonmethane hydrocarbons, remaining unspeciated secondary 1.24e-03 8.74e-01

Polycarbonate Production Nonmethane hydrocarbons, remaining unspeciated secondary 1.03e-03 7.26e-01

Aluminum Prod. Nonmethane hydrocarbons, remaining unspeciated secondary 5.48e-04 3.87e-01

PET Resin Production Nonmethane hydrocarbons, remaining unspeciated secondary 5.06e-04 3.58e-01

Natural Gas Prod. Aldehydes secondary 3.33e-04 2.36e-01

Styrene-butadiene Copolymer Prod. Hydrocarbons, remaining unspeciated secondary 2.88e-04 2.04e-01

Natural Gas Prod. Ethane secondary 1.94e-04 1.37e-01

Natural Gas Prod. Pentane secondary 1.67e-04 1.18e-01

Natural Gas Prod. Butane secondary 1.32e-04 9.30e-02

Natural Gas Prod. Hexane secondary 1.18e-04 8.34e-02

Steel Prod., cold-rolled, semi-finished Ethylene secondary 1.02e-04 7.18e-02

PMMA Sheet Prod. Methane secondary 8.05e-05 5.69e-02

Polycarbonate Production Methane secondary 7.94e-05 5.62e-02

Steel Prod., cold-rolled, semi-finished Ethane secondary 4.80e-05 3.39e-02

Steel Prod., cold-rolled, semi-finished Methane secondary 3.74e-05 2.64e-02

Polycarbonate Production Aromatic hydrocarbons secondary 3.49e-05 2.47e-02

Styrene-butadiene Copolymer Prod. Aromatic hydrocarbons secondary 2.26e-05 1.60e-02

Styrene-butadiene Copolymer Prod. Methane secondary 2.10e-05 1.49e-02

Aluminum Prod. Methane secondary 2.10e-05 1.48e-02

Steel Prod., cold-rolled, semi-finished n-Propane secondary 1.88e-05 1.33e-02

PMMA Sheet Prod. Aldehydes secondary 1.87e-05 1.32e-02

Polycarbonate Production Aldehydes secondary 1.46e-05 1.03e-02

Steel Prod., cold-rolled, semi-finished Propylene secondary 1.22e-05 8.62e-03

Steel Prod., cold-rolled, semi-finished Aldehydes secondary 9.25e-06 6.54e-03

Natural Gas Prod. Formaldehyde secondary 7.11e-06 5.03e-03

PET Resin Production Methane secondary 6.99e-06 4.94e-03

Aluminum Prod. Xylene (mixed isomers) secondary 5.24e-06 3.71e-03

Aluminum Prod. Polycyclic aromatic hydrocarbons secondary 5.13e-06 3.63e-03

Steel Prod., cold-rolled, semi-finished Butane secondary 4.43e-06 3.13e-03

Natural Gas Prod. o-xylene secondary 3.68e-06 2.60e-03

Steel Prod., cold-rolled, semi-finished Pentane secondary 3.39e-06 2.40e-03

Steel Prod., cold-rolled, semi-finished Benzene secondary 2.58e-06 1.82e-03

Steel Prod., cold-rolled, semi-finished Toluene secondary 2.14e-06 1.51e-03

Steel Prod., cold-rolled, semi-finished Xylene (mixed isomers) secondary 2.04e-06 1.44e-03

Natural Gas Prod. Toluene secondary 2.03e-06 1.44e-03

Steel Prod., cold-rolled, semi-finished Acetylene secondary 1.92e-06 1.36e-03

Aluminum Prod. Toluene secondary 1.74e-06 1.23e-03

Aluminum Prod. Aldehydes secondary 1.71e-06 1.21e-03

Steel Prod., cold-rolled, semi-finished Hexane secondary 9.03e-07 6.39e-04

Steel Prod., cold-rolled, semi-finished Formaldehyde secondary 7.47e-07 5.28e-04

Steel Prod., cold-rolled, semi-finished Phenol secondary 7.00e-07 4.95e-04

PMMA Sheet Prod. Aromatic hydrocarbons secondary 5.84e-07 4.13e-04

Aluminum Prod. Alcohols secondary 5.58e-07 3.94e-04
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Table M-18.  LCD LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-59

Aluminum Prod. Benzene secondary 4.55e-07 3.21e-04

Steel Prod., cold-rolled, semi-finished Heptane secondary 4.32e-07 3.05e-04

Natural Gas Prod. Isophorone secondary 3.58e-07 2.53e-04

Steel Prod., cold-rolled, semi-finished Aromatic hydrocarbons secondary 2.47e-07 1.75e-04

Steel Prod., cold-rolled, semi-finished Methanol secondary 2.17e-07 1.53e-04

Natural Gas Prod. Acetaldehyde secondary 2.05e-07 1.45e-04

Natural Gas Prod. Propionaldehyde secondary 1.86e-07 1.31e-04

Steel Prod., cold-rolled, semi-finished Ethanol secondary 1.74e-07 1.23e-04

Natural Gas Prod. Methyl ethyl ketone secondary 1.50e-07 1.06e-04

Steel Prod., cold-rolled, semi-finished Acetaldehyde secondary 1.45e-07 1.03e-04

Steel Prod., cold-rolled, semi-finished Ethylbenzene secondary 1.15e-07 8.14e-05

Natural Gas Prod. Acrolein secondary 1.04e-07 7.36e-05

Polycarbonate Production Ethanethiol secondary 1.03e-07 7.26e-05

Natural Gas Prod. Naphthalene secondary 9.37e-08 6.62e-05

Natural Gas Prod. n-Propane secondary 9.36e-08 6.61e-05

PMMA Sheet Prod. Ethanethiol secondary 7.63e-08 5.40e-05

Natural Gas Prod. Ethylbenzene secondary 5.87e-08 4.15e-05

Steel Prod., cold-rolled, semi-finished Acetone secondary 5.80e-08 4.10e-05

Natural Gas Prod. Bromomethane secondary 5.16e-08 3.65e-05

PET Resin Production Aldehydes secondary 4.02e-08 2.84e-05

Styrene-butadiene Copolymer Prod. Aldehydes secondary 4.01e-08 2.83e-05

Steel Prod., cold-rolled, semi-finished Benzo[a]pyrene secondary 3.33e-08 2.35e-05

Steel Prod., cold-rolled, semi-finished Polycyclic aromatic hydrocarbons secondary 1.82e-08 1.29e-05

Natural Gas Prod. Styrene secondary 1.54e-08 1.09e-05

Natural Gas Prod. Benzyl chloride secondary 1.19e-08 8.43e-06

Natural Gas Prod. Methyl tert-butyl ether secondary 1.13e-08 7.98e-06

Natural Gas Prod. Phenol secondary 9.87e-09 6.98e-06

Natural Gas Prod. Acetophenone secondary 9.25e-09 6.54e-06

Natural Gas Prod. Methyl chloride secondary 9.02e-09 6.38e-06

Steel Prod., cold-rolled, semi-finished Naphthalene secondary 5.55e-09 3.92e-06

Natural Gas Prod. Dichloromethane secondary 4.94e-09 3.49e-06

Natural Gas Prod. 1,4-Dichlorobenzene secondary 3.97e-09 2.80e-06

Natural Gas Prod. Phenanthrene secondary 3.75e-09 2.65e-06

Natural Gas Prod. Cumene secondary 3.27e-09 2.31e-06

Natural Gas Prod. 2-Methylnaphthalene secondary 2.88e-09 2.03e-06

Aluminum Prod. 1,2-Dichlorotetrafluoroethane secondary 1.87e-09 1.32e-06

Natural Gas Prod. Vinyl acetate secondary 1.37e-09 9.71e-07

Aluminum Prod. Phenol secondary 1.13e-09 8.00e-07

Natural Gas Prod. Biphenyl secondary 1.05e-09 7.41e-07

Natural Gas Prod. Chloroform secondary 1.00e-09 7.10e-07

Natural Gas Prod. Fluorene secondary 9.15e-10 6.47e-07

Natural Gas Prod. Pyrene secondary 8.20e-10 5.80e-07

Natural Gas Prod. Fluoranthene secondary 8.17e-10 5.78e-07

Natural Gas Prod. Tetrachloroethylene secondary 7.32e-10 5.18e-07

Natural Gas Prod. Ethyl Chloride secondary 7.15e-10 5.06e-07

Natural Gas Prod. Acenaphthene secondary 7.04e-10 4.98e-07

Natural Gas Prod. 1,2-Dichloroethane secondary 6.81e-10 4.81e-07

Natural Gas Prod. Anthracene secondary 4.27e-10 3.02e-07
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M-60

Natural Gas Prod. Ethylene dibromide secondary 3.87e-10 2.74e-07

Natural Gas Prod. Chlorobenzene secondary 3.75e-10 2.65e-07

Natural Gas Prod. Acenaphthylene secondary 3.72e-10 2.63e-07

Natural Gas Prod. 1,1,1-Trichloroethane secondary 3.40e-10 2.41e-07

Natural Gas Prod. Benzo[a]anthracene secondary 2.98e-10 2.11e-07

Natural Gas Prod. Chrysene secondary 2.87e-10 2.03e-07

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary 2.62e-10 1.85e-07

Natural Gas Prod. 2,4-Dinitrotoluene secondary 1.73e-10 1.22e-07

Natural Gas Prod. Benzo[g,h,i]perylene secondary 1.70e-10 1.20e-07

Natural Gas Prod. Benzo[a]pyrene secondary 1.67e-10 1.18e-07

Natural Gas Prod. 2-Chloroacetophenone secondary 1.19e-10 8.43e-08

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary 6.79e-11 4.80e-08

Natural Gas Prod. Aromatic hydrocarbons secondary 5.64e-11 3.99e-08

Natural Gas Prod. 5-Methyl chrysene secondary 1.36e-11 9.60e-09

Natural Gas Prod. Polycyclic aromatic hydrocarbons secondary 6.28e-14 4.44e-11

Steel Prod., cold-rolled, semi-finished Propionaldehyde secondary 4.58e-14 3.23e-11

Steel Prod., cold-rolled, semi-finished Benzaldehyde secondary 1.23e-14 8.71e-12

Total Materials Processing 1.29e-01 9.12e+01

Manufacturing Life-cycle Stage

Monitor/module Isopropyl alcohol primary 3.48e-03 2.46e+00

LPG Production Hydrocarbons, remaining unspeciated secondary 2.99e-03 2.11e+00

LPG Production Nonmethane hydrocarbons, remaining unspeciated secondary 2.04e-03 1.44e+00

Natural Gas Prod. Nonmethane hydrocarbons, remaining unspeciated secondary 1.42e-03 1.00e+00

Natural Gas Prod. Methane secondary 5.54e-04 3.91e-01

Natural Gas Prod. Benzene secondary 3.77e-04 2.67e-01

LPG Production Methane secondary 2.82e-04 1.99e-01

LPG Production Benzene secondary 1.30e-04 9.20e-02

Natural Gas Prod. Hydrocarbons, remaining unspeciated secondary 3.91e-05 2.76e-02

Backlight Diethyl ether primary 3.69e-05 2.61e-02

Fuel Oil #4 Prod. Hydrocarbons, remaining unspeciated secondary 3.32e-05 2.35e-02

Monitor/module Acetone primary 3.31e-05 2.34e-02

LPG Production Aldehydes secondary 3.17e-05 2.24e-02

Panel components Heptane primary 3.09e-05 2.19e-02

Panel components Nonmethane hydrocarbons, remaining unspeciated primary 3.09e-05 2.19e-02

Panel components Toluene primary 3.06e-05 2.17e-02

LPG Production Formaldehyde secondary 2.36e-05 1.67e-02

Fuel Oil #4 Prod. Nonmethane hydrocarbons, remaining unspeciated secondary 2.23e-05 1.58e-02

Monitor/module Cyclohexane primary 1.93e-05 1.36e-02

Fuel Oil #6 Prod. Hydrocarbons, remaining unspeciated secondary 1.83e-05 1.29e-02

LPG Production Ethane secondary 1.48e-05 1.05e-02

Japanese Electric Grid Formaldehyde model/secondary 1.44e-05 1.02e-02

LPG Production Pentane secondary 1.27e-05 9.00e-03

Backlight Ethanol primary 1.24e-05 8.76e-03

Fuel Oil #6 Prod. Nonmethane hydrocarbons, remaining unspeciated secondary 1.21e-05 8.55e-03

LPG Production Butane secondary 1.00e-05 7.09e-03

Fuel Oil #2 Prod. Hydrocarbons, remaining unspeciated secondary 9.21e-06 6.51e-03

LPG Production Hexane secondary 9.00e-06 6.36e-03

US electric grid Methane model/secondary 8.74e-06 6.18e-03

Natural Gas Prod. Aldehydes secondary 7.53e-06 5.32e-03
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M-61

PWB Mfg. Formaldehyde model/secondary 7.21e-06 5.09e-03

Fuel Oil #2 Prod. Nonmethane hydrocarbons, remaining unspeciated secondary 6.26e-06 4.42e-03

Natural Gas Prod. Ethane secondary 4.38e-06 3.10e-03

Natural Gas Prod. Pentane secondary 3.77e-06 2.66e-03

Natural Gas Prod. Butane secondary 2.97e-06 2.10e-03

Panel components HCFC-225ca primary 2.94e-06 2.08e-03

Panel components HCFC-225cb primary 2.94e-06 2.08e-03

Fuel Oil #4 Prod. Methane secondary 2.81e-06 1.99e-03

Japanese Electric Grid Toluene model/secondary 2.71e-06 1.91e-03

Natural Gas Prod. Hexane secondary 2.66e-06 1.88e-03

Japanese Electric Grid Methane model/secondary 1.91e-06 1.35e-03

Japanese Electric Grid Isophorone model/secondary 1.70e-06 1.20e-03

Fuel Oil #6 Prod. Methane secondary 1.40e-06 9.92e-04

Fuel Oil #4 Prod. Benzene secondary 1.17e-06 8.30e-04

Japanese Electric Grid Acetaldehyde model/secondary 9.71e-07 6.86e-04

Japanese Electric Grid Benzene model/secondary 9.69e-07 6.85e-04

Japanese Electric Grid Propionaldehyde model/secondary 8.81e-07 6.23e-04

Fuel Oil #2 Prod. Methane secondary 8.39e-07 5.93e-04

Japanese Electric Grid Methyl ethyl ketone model/secondary 7.09e-07 5.01e-04

Japanese Electric Grid Naphthalene model/secondary 5.66e-07 4.00e-04

Fuel Oil #6 Prod. Benzene secondary 5.27e-07 3.73e-04

Japanese Electric Grid Acrolein model/secondary 4.94e-07 3.49e-04

Fuel Oil #2 Prod. Benzene secondary 3.76e-07 2.66e-04

Panel components Methyl ethyl ketone primary 3.46e-07 2.45e-04

Japanese Electric Grid Ethylbenzene model/secondary 3.04e-07 2.15e-04

Fuel Oil #4 Prod. Formaldehyde secondary 2.91e-07 2.06e-04

Fuel Oil #4 Prod. Aldehydes secondary 2.86e-07 2.02e-04

Japanese Electric Grid Bromomethane model/secondary 2.45e-07 1.73e-04

Fuel Oil #6 Prod. Formaldehyde secondary 1.71e-07 1.21e-04

Natural Gas Prod. Formaldehyde secondary 1.61e-07 1.13e-04

LPG Production Isophorone secondary 1.42e-07 1.00e-04

Fuel Oil #4 Prod. Ethane secondary 1.34e-07 9.45e-05

Fuel Oil #6 Prod. Aldehydes secondary 1.28e-07 9.07e-05

Fuel Oil #4 Prod. Pentane secondary 1.15e-07 8.13e-05

Japanese Electric Grid Xylene (mixed isomers) model/secondary 1.08e-07 7.65e-05

Japanese Electric Grid Hexane model/secondary 1.07e-07 7.57e-05

LPG Production Toluene secondary 1.00e-07 7.10e-05

Fuel Oil #2 Prod. Aldehydes secondary 9.17e-08 6.48e-05

Fuel Oil #4 Prod. Butane secondary 9.06e-08 6.40e-05

Natural Gas Prod. o-xylene secondary 8.30e-08 5.87e-05

Fuel Oil #4 Prod. Hexane secondary 8.12e-08 5.74e-05

LPG Production Acetaldehyde secondary 8.11e-08 5.73e-05

US electric grid Isophorone model/secondary 7.66e-08 5.42e-05

Fuel Oil #2 Prod. Formaldehyde secondary 7.56e-08 5.35e-05

LPG Production Propionaldehyde secondary 7.36e-08 5.20e-05

Japanese Electric Grid Styrene model/secondary 7.31e-08 5.17e-05

US electric grid Formaldehyde model/secondary 6.90e-08 4.88e-05

Fuel Oil #6 Prod. Ethane secondary 6.01e-08 4.25e-05

LPG Production Methyl ethyl ketone secondary 5.92e-08 4.19e-05
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M-62

Japanese Electric Grid Benzyl chloride model/secondary 5.65e-08 4.00e-05

Japanese Electric Grid Methyl tert-butyl ether model/secondary 5.34e-08 3.77e-05

Fuel Oil #6 Prod. Pentane secondary 5.17e-08 3.65e-05

Japanese Electric Grid o-xylene model/secondary 4.94e-08 3.49e-05

Japanese Electric Grid Phenol model/secondary 4.68e-08 3.31e-05

Natural Gas Prod. Toluene secondary 4.58e-08 3.24e-05

Japanese Electric Grid Acetophenone model/secondary 4.39e-08 3.10e-05

US electric grid Acetaldehyde model/secondary 4.38e-08 3.10e-05

Fuel Oil #2 Prod. Ethane secondary 4.28e-08 3.03e-05

Japanese Electric Grid Methyl chloride model/secondary 4.28e-08 3.03e-05

US electric grid Benzene model/secondary 4.27e-08 3.02e-05

LPG Production Acrolein secondary 4.12e-08 2.92e-05

Fuel Oil #6 Prod. Butane secondary 4.07e-08 2.88e-05

US electric grid Propionaldehyde model/secondary 3.98e-08 2.81e-05

LPG Production o-xylene secondary 3.77e-08 2.66e-05

Fuel Oil #2 Prod. Pentane secondary 3.68e-08 2.60e-05

Fuel Oil #6 Prod. Hexane secondary 3.65e-08 2.58e-05

LPG Production n-Propane secondary 3.36e-08 2.38e-05

US electric grid Methyl ethyl ketone model/secondary 3.20e-08 2.26e-05

Fuel Oil #2 Prod. Butane secondary 2.90e-08 2.05e-05

US electric grid Toluene model/secondary 2.77e-08 1.96e-05

Fuel Oil #2 Prod. Hexane secondary 2.60e-08 1.84e-05

Japanese Electric Grid Dichloromethane model/secondary 2.34e-08 1.66e-05

LPG Production Ethylbenzene secondary 2.32e-08 1.64e-05

US electric grid Acrolein model/secondary 2.23e-08 1.58e-05

LPG Production Bromomethane secondary 2.04e-08 1.45e-05

Japanese Electric Grid Cumene hydroperoxide model/secondary 1.55e-08 1.10e-05

Japanese Electric Grid Phenanthrene model/secondary 1.33e-08 9.42e-06

LPG Production Naphthalene secondary 1.27e-08 9.01e-06

US electric grid Ethylbenzene model/secondary 1.25e-08 8.82e-06

US electric grid Bromomethane model/secondary 1.11e-08 7.82e-06

Japanese Electric Grid Acenaphthene model/secondary 1.11e-08 7.81e-06

Natural Gas Prod. Isophorone secondary 8.08e-09 5.71e-06

Japanese Electric Grid Vinyl acetate model/secondary 6.50e-09 4.60e-06

LPG Production Styrene secondary 6.11e-09 4.32e-06

Japanese Electric Grid Biphenyl model/secondary 4.97e-09 3.52e-06

US electric grid Xylene (mixed isomers) model/secondary 4.89e-09 3.46e-06

US electric grid Hexane model/secondary 4.84e-09 3.42e-06

Japanese Electric Grid Chloroform model/secondary 4.76e-09 3.37e-06

LPG Production Benzyl chloride secondary 4.72e-09 3.34e-06

Japanese Electric Grid Fluorene model/secondary 4.68e-09 3.31e-06

Natural Gas Prod. Acetaldehyde secondary 4.62e-09 3.27e-06

Japanese Electric Grid 1,1,1-Trichloroethane model/secondary 4.57e-09 3.23e-06

LPG Production Methyl tert-butyl ether secondary 4.47e-09 3.16e-06

Japanese Electric Grid Fluoranthene model/secondary 4.47e-09 3.16e-06

Natural Gas Prod. Propionaldehyde secondary 4.19e-09 2.96e-06

LPG Production Phenol secondary 3.91e-09 2.76e-06

LPG Production Acetophenone secondary 3.66e-09 2.59e-06

LPG Production Methyl chloride secondary 3.57e-09 2.53e-06

Japanese Electric Grid Tetrachloroethylene model/secondary 3.47e-09 2.45e-06
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M-63

Japanese Electric Grid Ethyl Chloride model/secondary 3.39e-09 2.40e-06

Natural Gas Prod. Methyl ethyl ketone secondary 3.38e-09 2.39e-06

US electric grid Styrene model/secondary 3.30e-09 2.34e-06

Japanese Electric Grid 1,2-Dichloroethane model/secondary 3.23e-09 2.28e-06

Japanese Electric Grid Pyrene model/secondary 3.23e-09 2.28e-06

US electric grid Naphthalene model/secondary 2.69e-09 1.90e-06

US electric grid Benzyl chloride model/secondary 2.55e-09 1.80e-06

US electric grid Methyl tert-butyl ether model/secondary 2.42e-09 1.71e-06

Natural Gas Prod. Acrolein secondary 2.35e-09 1.66e-06

US electric grid Phenol model/secondary 2.11e-09 1.49e-06

Natural Gas Prod. Naphthalene secondary 2.11e-09 1.49e-06

Natural Gas Prod. n-Propane secondary 2.11e-09 1.49e-06

Japanese Electric Grid Benzo[a]anthracene model/secondary 2.05e-09 1.45e-06

US electric grid Acetophenone model/secondary 1.98e-09 1.40e-06

LPG Production Dichloromethane secondary 1.96e-09 1.38e-06

US electric grid Methyl chloride model/secondary 1.93e-09 1.37e-06

LPG Production Aromatic hydrocarbons secondary 1.92e-09 1.36e-06

Japanese Electric Grid Ethylene dibromide model/secondary 1.84e-09 1.30e-06

Japanese Electric Grid Chlorobenzene model/secondary 1.78e-09 1.26e-06

Fuel Oil #4 Prod. Isophorone secondary 1.52e-09 1.08e-06

Japanese Electric Grid Chrysene model/secondary 1.37e-09 9.68e-07

Natural Gas Prod. Ethylbenzene secondary 1.32e-09 9.37e-07

LPG Production Cumene secondary 1.29e-09 9.15e-07

Japanese Electric Grid Anthracene model/secondary 1.17e-09 8.24e-07

Natural Gas Prod. Bromomethane secondary 1.17e-09 8.24e-07

Japanese Electric Grid Indeno(1,2,3-cd)pyrene model/secondary 1.15e-09 8.10e-07

Japanese Electric Grid Benzo[g,h,i]perylene model/secondary 1.10e-09 7.78e-07

US electric grid Dichloromethane model/secondary 1.06e-09 7.48e-07

Japanese Electric Grid Benzo[b,j,k]fluoranthene model/secondary 9.94e-10 7.03e-07

Fuel Oil #4 Prod. Toluene secondary 9.81e-10 6.94e-07

Fuel Oil #4 Prod. Acetaldehyde secondary 8.71e-10 6.16e-07

Japanese Electric Grid Acenaphthylene model/secondary 8.43e-10 5.96e-07

LPG Production Phenanthrene secondary 8.28e-10 5.85e-07

Japanese Electric Grid 2,4-Dinitrotoluene model/secondary 8.17e-10 5.77e-07

Fuel Oil #6 Prod. Isophorone secondary 8.11e-10 5.74e-07

Fuel Oil #4 Prod. Propionaldehyde secondary 7.90e-10 5.59e-07

US electric grid Cumene model/secondary 7.00e-10 4.95e-07

Fuel Oil #4 Prod. Methyl ethyl ketone secondary 6.36e-10 4.50e-07

Japanese Electric Grid 2-Methylnaphthalene model/secondary 6.09e-10 4.30e-07

Japanese Electric Grid 2-Chloroacetophenone model/secondary 5.65e-10 4.00e-07

LPG Production Vinyl acetate secondary 5.44e-10 3.85e-07

Fuel Oil #6 Prod. Toluene secondary 4.80e-10 3.39e-07

Fuel Oil #6 Prod. Acetaldehyde secondary 4.64e-10 3.28e-07

Fuel Oil #4 Prod. Acrolein secondary 4.43e-10 3.13e-07

Fuel Oil #2 Prod. Isophorone secondary 4.32e-10 3.06e-07

Fuel Oil #6 Prod. Propionaldehyde secondary 4.21e-10 2.98e-07

LPG Production Biphenyl secondary 4.15e-10 2.94e-07

LPG Production Chloroform secondary 3.98e-10 2.81e-07
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M-64

US electric grid Phenanthrene model/secondary 3.69e-10 2.61e-07

Fuel Oil #4 Prod. n-Propane secondary 3.60e-10 2.55e-07

Fuel Oil #4 Prod. o-xylene secondary 3.55e-10 2.51e-07

Natural Gas Prod. Styrene secondary 3.48e-10 2.46e-07

Fuel Oil #6 Prod. Methyl ethyl ketone secondary 3.39e-10 2.40e-07

LPG Production 1,4-Dichlorobenzene secondary 3.03e-10 2.14e-07

Fuel Oil #2 Prod. Toluene secondary 2.97e-10 2.10e-07

US electric grid Vinyl acetate model/secondary 2.94e-10 2.08e-07

LPG Production Tetrachloroethylene secondary 2.90e-10 2.05e-07

LPG Production Ethyl Chloride secondary 2.83e-10 2.00e-07

LPG Production 1,2-Dichloroethane secondary 2.70e-10 1.91e-07

Natural Gas Prod. Benzyl chloride secondary 2.69e-10 1.90e-07

Natural Gas Prod. Methyl tert-butyl ether secondary 2.55e-10 1.80e-07

LPG Production Fluorene secondary 2.53e-10 1.79e-07

Fuel Oil #4 Prod. Ethylbenzene secondary 2.49e-10 1.76e-07

Fuel Oil #2 Prod. Acetaldehyde secondary 2.47e-10 1.75e-07

Fuel Oil #6 Prod. Acrolein secondary 2.36e-10 1.67e-07

US electric grid Biphenyl model/secondary 2.25e-10 1.59e-07

Fuel Oil #2 Prod. Propionaldehyde secondary 2.24e-10 1.59e-07

Natural Gas Prod. Phenol secondary 2.23e-10 1.58e-07

Fuel Oil #4 Prod. Bromomethane secondary 2.20e-10 1.55e-07

LPG Production 2-Methylnaphthalene secondary 2.19e-10 1.55e-07

US electric grid Chloroform model/secondary 2.15e-10 1.52e-07

Natural Gas Prod. Acetophenone secondary 2.09e-10 1.48e-07

LPG Production Fluoranthene secondary 2.07e-10 1.46e-07

Natural Gas Prod. Methyl chloride secondary 2.04e-10 1.44e-07

LPG Production Acenaphthene secondary 1.92e-10 1.35e-07

Fuel Oil #6 Prod. n-Propane secondary 1.91e-10 1.35e-07

Fuel Oil #2 Prod. Methyl ethyl ketone secondary 1.81e-10 1.28e-07

Fuel Oil #6 Prod. o-xylene secondary 1.67e-10 1.18e-07

US electric grid Tetrachloroethylene model/secondary 1.57e-10 1.11e-07

LPG Production Ethylene dibromide secondary 1.53e-10 1.08e-07

US electric grid Ethyl Chloride model/secondary 1.53e-10 1.08e-07

LPG Production Chlorobenzene secondary 1.48e-10 1.05e-07

US electric grid 1,2-Dichloroethane model/secondary 1.46e-10 1.03e-07

LPG Production 1,1,1-Trichloroethane secondary 1.35e-10 9.53e-08

Fuel Oil #6 Prod. Ethylbenzene secondary 1.32e-10 9.35e-08

LPG Production Pyrene secondary 1.31e-10 9.29e-08

Fuel Oil #2 Prod. Acrolein secondary 1.26e-10 8.90e-08

US electric grid Fluorene model/secondary 1.24e-10 8.75e-08

Fuel Oil #4 Prod. Naphthalene secondary 1.18e-10 8.36e-08

Fuel Oil #6 Prod. Bromomethane secondary 1.17e-10 8.28e-08

Natural Gas Prod. Dichloromethane secondary 1.11e-10 7.88e-08

Japanese Electric Grid Benzo[a]pyrene model/secondary 1.11e-10 7.87e-08

Fuel Oil #2 Prod. o-xylene secondary 1.10e-10 7.80e-08

Fuel Oil #2 Prod. n-Propane secondary 1.03e-10 7.25e-08

US electric grid Fluoranthene model/secondary 9.89e-11 6.99e-08

Natural Gas Prod. 1,4-Dichlorobenzene secondary 8.95e-11 6.33e-08

Natural Gas Prod. Phenanthrene secondary 8.45e-11 5.98e-08

US electric grid o-xylene model/secondary 8.41e-11 5.94e-08
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Table M-18.  LCD LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-65

US electric grid Acenaphthene model/secondary 8.37e-11 5.92e-08

US electric grid Ethylene dibromide model/secondary 8.29e-11 5.86e-08

US electric grid Chlorobenzene model/secondary 8.02e-11 5.67e-08

LPG Production Acenaphthylene secondary 7.81e-11 5.52e-08

US electric grid 1,1,1-Trichloroethane model/secondary 7.80e-11 5.51e-08

LPG Production Anthracene secondary 7.62e-11 5.38e-08

Natural Gas Prod. Cumene secondary 7.38e-11 5.22e-08

Fuel Oil #2 Prod. Ethylbenzene secondary 7.07e-11 5.00e-08

LPG Production 2,4-Dinitrotoluene secondary 6.84e-11 4.84e-08

Fuel Oil #4 Prod. Styrene secondary 6.56e-11 4.64e-08

Natural Gas Prod. 2-Methylnaphthalene secondary 6.49e-11 4.59e-08

Japanese Electric Grid 5-Methyl chrysene model/secondary 6.43e-11 4.55e-08

Fuel Oil #2 Prod. Bromomethane secondary 6.24e-11 4.41e-08

Fuel Oil #6 Prod. Naphthalene secondary 5.48e-11 3.87e-08

Fuel Oil #4 Prod. Benzyl chloride secondary 5.07e-11 3.58e-08

US electric grid Pyrene model/secondary 4.91e-11 3.47e-08

Fuel Oil #4 Prod. Methyl tert-butyl ether secondary 4.80e-11 3.40e-08

LPG Production 2-Chloroacetophenone secondary 4.72e-11 3.34e-08

LPG Production Benzo[a]anthracene secondary 4.56e-11 3.22e-08

LPG Production Chrysene secondary 4.37e-11 3.09e-08

Fuel Oil #4 Prod. Phenol secondary 4.20e-11 2.97e-08

Fuel Oil #4 Prod. Acetophenone secondary 3.94e-11 2.78e-08

Fuel Oil #4 Prod. Methyl chloride secondary 3.84e-11 2.71e-08

Fuel Oil #2 Prod. Naphthalene secondary 3.71e-11 2.62e-08

US electric grid 2,4-Dinitrotoluene model/secondary 3.70e-11 2.62e-08

Fuel Oil #6 Prod. Styrene secondary 3.50e-11 2.47e-08

LPG Production Indeno(1,2,3-cd)pyrene secondary 3.39e-11 2.40e-08

US electric grid Acenaphthylene model/secondary 3.32e-11 2.35e-08

Natural Gas Prod. Vinyl acetate secondary 3.10e-11 2.19e-08

US electric grid Anthracene model/secondary 2.87e-11 2.03e-08

Fuel Oil #6 Prod. Benzyl chloride secondary 2.70e-11 1.91e-08

LPG Production Benzo[b,j,k]fluoranthene secondary 2.69e-11 1.90e-08

Fuel Oil #6 Prod. Methyl tert-butyl ether secondary 2.56e-11 1.81e-08

US electric grid 2-Chloroacetophenone model/secondary 2.55e-11 1.80e-08

LPG Production Benzo[a]pyrene secondary 2.50e-11 1.76e-08

Natural Gas Prod. Biphenyl secondary 2.37e-11 1.67e-08

Natural Gas Prod. Chloroform secondary 2.27e-11 1.60e-08

Fuel Oil #6 Prod. Phenol secondary 2.24e-11 1.58e-08

Fuel Oil #4 Prod. Dichloromethane secondary 2.10e-11 1.48e-08

Fuel Oil #6 Prod. Acetophenone secondary 2.10e-11 1.48e-08

Natural Gas Prod. Fluorene secondary 2.07e-11 1.46e-08

Fuel Oil #6 Prod. Methyl chloride secondary 2.05e-11 1.45e-08

LPG Production Benzo[g,h,i]perylene secondary 2.03e-11 1.43e-08

Fuel Oil #2 Prod. Styrene secondary 1.86e-11 1.32e-08

Natural Gas Prod. Pyrene secondary 1.85e-11 1.31e-08

Natural Gas Prod. Fluoranthene secondary 1.84e-11 1.30e-08

Natural Gas Prod. Tetrachloroethylene secondary 1.65e-11 1.17e-08

Natural Gas Prod. Ethyl Chloride secondary 1.61e-11 1.14e-08
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Table M-18.  LCD LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-66

Natural Gas Prod. Acenaphthene secondary 1.59e-11 1.12e-08

US electric grid Benzo[b,j,k]fluoranthene model/secondary 1.57e-11 1.11e-08

Natural Gas Prod. 1,2-Dichloroethane secondary 1.54e-11 1.09e-08

US electric grid Chrysene model/secondary 1.51e-11 1.06e-08

Fuel Oil #2 Prod. Benzyl chloride secondary 1.44e-11 1.02e-08

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary 1.40e-11 9.93e-09

Fuel Oil #4 Prod. Cumene secondary 1.39e-11 9.83e-09

US electric grid Benzo[a]anthracene model/secondary 1.37e-11 9.66e-09

Fuel Oil #2 Prod. Methyl tert-butyl ether secondary 1.36e-11 9.65e-09

Fuel Oil #2 Prod. Phenol secondary 1.19e-11 8.43e-09

Fuel Oil #6 Prod. Dichloromethane secondary 1.12e-11 7.91e-09

Fuel Oil #2 Prod. Acetophenone secondary 1.12e-11 7.91e-09

Fuel Oil #2 Prod. Methyl chloride secondary 1.09e-11 7.71e-09

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 9.71e-12 6.87e-09

Natural Gas Prod. Anthracene secondary 9.64e-12 6.81e-09

Natural Gas Prod. Ethylene dibromide secondary 8.74e-12 6.18e-09

Fuel Oil #4 Prod. Phenanthrene secondary 8.58e-12 6.07e-09

Natural Gas Prod. Chlorobenzene secondary 8.45e-12 5.98e-09

Natural Gas Prod. Acenaphthylene secondary 8.39e-12 5.93e-09

Natural Gas Prod. 1,1,1-Trichloroethane secondary 7.68e-12 5.43e-09

Fuel Oil #6 Prod. Cumene secondary 7.41e-12 5.24e-09

Natural Gas Prod. Benzo[a]anthracene secondary 6.72e-12 4.75e-09

Natural Gas Prod. Chrysene secondary 6.48e-12 4.58e-09

Fuel Oil #2 Prod. Dichloromethane secondary 5.97e-12 4.22e-09

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary 5.91e-12 4.18e-09

Fuel Oil #4 Prod. Vinyl acetate secondary 5.85e-12 4.13e-09

LPG Production 5-Methyl chrysene secondary 5.38e-12 3.80e-09

US electric grid Benzo[g,h,i]perylene model/secondary 5.31e-12 3.75e-09

Fuel Oil #2 Prod. Aromatic hydrocarbons secondary 5.23e-12 3.70e-09

US electric grid Benzo[a]pyrene model/secondary 5.02e-12 3.55e-09

Fuel Oil #6 Prod. Aromatic hydrocarbons secondary 4.60e-12 3.25e-09

Fuel Oil #4 Prod. Biphenyl secondary 4.46e-12 3.15e-09

Fuel Oil #6 Prod. Phenanthrene secondary 4.44e-12 3.14e-09

Fuel Oil #4 Prod. Chloroform secondary 4.27e-12 3.02e-09

Fuel Oil #2 Prod. Cumene secondary 3.95e-12 2.79e-09

US electric grid 2-Methylnaphthalene model/secondary 3.93e-12 2.78e-09

Natural Gas Prod. 2,4-Dinitrotoluene secondary 3.90e-12 2.76e-09

Natural Gas Prod. Benzo[g,h,i]perylene secondary 3.83e-12 2.71e-09

Natural Gas Prod. Benzo[a]pyrene secondary 3.78e-12 2.67e-09

Fuel Oil #6 Prod. Vinyl acetate secondary 3.12e-12 2.20e-09

Fuel Oil #4 Prod. Tetrachloroethylene secondary 3.11e-12 2.20e-09

Fuel Oil #4 Prod. Ethyl Chloride secondary 3.04e-12 2.15e-09

US electric grid 5-Methyl chrysene model/secondary 2.91e-12 2.06e-09

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary 2.90e-12 2.05e-09

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary 2.73e-12 1.93e-09

Natural Gas Prod. 2-Chloroacetophenone secondary 2.69e-12 1.90e-09

Fuel Oil #4 Prod. Fluorene secondary 2.66e-12 1.88e-09

Fuel Oil #2 Prod. Phenanthrene secondary 2.50e-12 1.76e-09

Fuel Oil #6 Prod. Biphenyl secondary 2.38e-12 1.68e-09

Fuel Oil #6 Prod. Chloroform secondary 2.28e-12 1.61e-09
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Table M-18.  LCD LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-67

Fuel Oil #4 Prod. Fluoranthene secondary 2.15e-12 1.52e-09

LPG Production Polycyclic aromatic hydrocarbons secondary 2.13e-12 1.51e-09

Fuel Oil #4 Prod. 2-Methylnaphthalene secondary 1.98e-12 1.40e-09

Fuel Oil #4 Prod. Acenaphthene secondary 1.86e-12 1.31e-09

Fuel Oil #2 Prod. Vinyl acetate secondary 1.66e-12 1.17e-09

Fuel Oil #6 Prod. Tetrachloroethylene secondary 1.66e-12 1.17e-09

Fuel Oil #4 Prod. Ethylene dibromide secondary 1.65e-12 1.16e-09

Fuel Oil #6 Prod. Ethyl Chloride secondary 1.62e-12 1.15e-09

Fuel Oil #4 Prod. Chlorobenzene secondary 1.59e-12 1.13e-09

Fuel Oil #6 Prod. 1,2-Dichloroethane secondary 1.54e-12 1.09e-09

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary 1.53e-12 1.08e-09

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary 1.45e-12 1.02e-09

Fuel Oil #6 Prod. Fluorene secondary 1.39e-12 9.83e-10

Fuel Oil #4 Prod. Pyrene secondary 1.32e-12 9.30e-10

Natural Gas Prod. Aromatic hydrocarbons secondary 1.27e-12 9.00e-10

Fuel Oil #2 Prod. Biphenyl secondary 1.27e-12 8.96e-10

Fuel Oil #6 Prod. 1,4-Dichlorobenzene secondary 1.23e-12 8.68e-10

Fuel Oil #2 Prod. Chloroform secondary 1.21e-12 8.58e-10

Fuel Oil #6 Prod. Fluoranthene secondary 1.12e-12 7.91e-10

Fuel Oil #6 Prod. Acenaphthene secondary 9.03e-13 6.39e-10

Fuel Oil #6 Prod. 2-Methylnaphthalene secondary 8.89e-13 6.29e-10

Fuel Oil #2 Prod. Tetrachloroethylene secondary 8.85e-13 6.25e-10

Fuel Oil #6 Prod. Ethylene dibromide secondary 8.78e-13 6.21e-10

Fuel Oil #2 Prod. 1,4-Dichlorobenzene secondary 8.74e-13 6.18e-10

Fuel Oil #2 Prod. Ethyl Chloride secondary 8.64e-13 6.11e-10

Fuel Oil #6 Prod. Chlorobenzene secondary 8.49e-13 6.00e-10

Fuel Oil #2 Prod. 1,2-Dichloroethane secondary 8.23e-13 5.82e-10

Fuel Oil #4 Prod. Acenaphthylene secondary 8.09e-13 5.72e-10

Fuel Oil #6 Prod. 1,1,1-Trichloroethane secondary 7.72e-13 5.46e-10

Fuel Oil #4 Prod. Anthracene secondary 7.71e-13 5.45e-10

Fuel Oil #2 Prod. Fluorene secondary 7.67e-13 5.42e-10

Fuel Oil #4 Prod. 2,4-Dinitrotoluene secondary 7.35e-13 5.20e-10

Fuel Oil #6 Prod. Pyrene secondary 6.59e-13 4.66e-10

Fuel Oil #2 Prod. 2-Methylnaphthalene secondary 6.34e-13 4.48e-10

Fuel Oil #2 Prod. Fluoranthene secondary 6.24e-13 4.41e-10

Fuel Oil #2 Prod. Acenaphthene secondary 5.66e-13 4.00e-10

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary 5.07e-13 3.58e-10

Fuel Oil #2 Prod. Ethylene dibromide secondary 4.68e-13 3.31e-10

Fuel Oil #2 Prod. Chlorobenzene secondary 4.53e-13 3.20e-10

Fuel Oil #4 Prod. Chrysene secondary 4.32e-13 3.05e-10

Fuel Oil #4 Prod. Benzo[a]anthracene secondary 4.29e-13 3.03e-10

Fuel Oil #6 Prod. Acenaphthylene secondary 4.18e-13 2.95e-10

Fuel Oil #2 Prod. 1,1,1-Trichloroethane secondary 4.11e-13 2.91e-10

Fuel Oil #2 Prod. Pyrene secondary 3.92e-13 2.77e-10

Fuel Oil #6 Prod. 2,4-Dinitrotoluene secondary 3.92e-13 2.77e-10

Fuel Oil #6 Prod. Anthracene secondary 3.90e-13 2.76e-10

Fuel Oil #4 Prod. Indeno(1,2,3-cd)pyrene secondary 3.27e-13 2.31e-10

Natural Gas Prod. 5-Methyl chrysene secondary 3.06e-13 2.17e-10
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Table M-18.  LCD LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-68

Fuel Oil #4 Prod. Benzo[b,j,k]fluoranthene secondary 2.89e-13 2.04e-10

Fuel Oil #6 Prod. 2-Chloroacetophenone secondary 2.70e-13 1.91e-10

Fuel Oil #4 Prod. Benzo[a]pyrene secondary 2.57e-13 1.82e-10

Fuel Oil #2 Prod. Acenaphthylene secondary 2.36e-13 1.67e-10

Fuel Oil #2 Prod. Anthracene secondary 2.28e-13 1.61e-10

Fuel Oil #6 Prod. Chrysene secondary 2.14e-13 1.51e-10

Fuel Oil #2 Prod. 2,4-Dinitrotoluene secondary 2.09e-13 1.48e-10

Fuel Oil #6 Prod. Benzo[a]anthracene secondary 2.02e-13 1.43e-10

Fuel Oil #4 Prod. Benzo[g,h,i]perylene secondary 1.90e-13 1.34e-10

Fuel Oil #6 Prod. Indeno(1,2,3-cd)pyrene secondary 1.58e-13 1.12e-10

Fuel Oil #6 Prod. Benzo[b,j,k]fluoranthene secondary 1.54e-13 1.09e-10

Fuel Oil #2 Prod. 2-Chloroacetophenone secondary 1.44e-13 1.02e-10

Fuel Oil #2 Prod. Benzo[a]anthracene secondary 1.33e-13 9.43e-11

Fuel Oil #6 Prod. Benzo[a]pyrene secondary 1.32e-13 9.35e-11

Fuel Oil #2 Prod. Chrysene secondary 1.30e-13 9.18e-11

Fuel Oil #2 Prod. Indeno(1,2,3-cd)pyrene secondary 1.00e-13 7.07e-11

Fuel Oil #6 Prod. Benzo[g,h,i]perylene secondary 8.88e-14 6.28e-11

Fuel Oil #2 Prod. Benzo[b,j,k]fluoranthene secondary 8.20e-14 5.80e-11

Fuel Oil #2 Prod. Benzo[a]pyrene secondary 7.51e-14 5.31e-11

Fuel Oil #2 Prod. Benzo[g,h,i]perylene secondary 5.92e-14 4.19e-11

Fuel Oil #4 Prod. 5-Methyl chrysene secondary 5.77e-14 4.08e-11

Fuel Oil #6 Prod. 5-Methyl chrysene secondary 3.08e-14 2.18e-11

Fuel Oil #2 Prod. 5-Methyl chrysene secondary 1.64e-14 1.16e-11

Fuel Oil #4 Prod. Polycyclic aromatic hydrocarbons secondary 1.56e-14 1.10e-11

Fuel Oil #2 Prod. Polycyclic aromatic hydrocarbons secondary 5.82e-15 4.11e-12

Fuel Oil #6 Prod. Polycyclic aromatic hydrocarbons secondary 5.11e-15 3.62e-12

Natural Gas Prod. Polycyclic aromatic hydrocarbons secondary 1.42e-15 1.00e-12

Total Manufacturing 1.18e-02 8.33e+00

Use, Maintenance and Repair Life-cycle Stage

US electric grid Methane model/secondary 1.68e-03 1.19e+00

US electric grid Isophorone model/secondary 1.48e-05 1.04e-02

US electric grid Formaldehyde model/secondary 1.33e-05 9.40e-03

US electric grid Acetaldehyde model/secondary 8.45e-06 5.98e-03

US electric grid Benzene model/secondary 8.23e-06 5.82e-03

US electric grid Propionaldehyde model/secondary 7.67e-06 5.42e-03

US electric grid Methyl ethyl ketone model/secondary 6.17e-06 4.37e-03

US electric grid Toluene model/secondary 5.34e-06 3.78e-03

US electric grid Acrolein model/secondary 4.30e-06 3.04e-03

US electric grid Ethylbenzene model/secondary 2.40e-06 1.70e-03

US electric grid Bromomethane model/secondary 2.13e-06 1.51e-03

US electric grid Xylene (mixed isomers) model/secondary 9.42e-07 6.66e-04

US electric grid Hexane model/secondary 9.33e-07 6.60e-04

US electric grid Styrene model/secondary 6.37e-07 4.50e-04

US electric grid Naphthalene model/secondary 5.19e-07 3.67e-04

US electric grid Benzyl chloride model/secondary 4.92e-07 3.48e-04

US electric grid Methyl tert-butyl ether model/secondary 4.66e-07 3.30e-04

US electric grid Phenol model/secondary 4.08e-07 2.88e-04

US electric grid Acetophenone model/secondary 3.82e-07 2.70e-04

US electric grid Methyl chloride model/secondary 3.73e-07 2.63e-04
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Table M-18.  LCD LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-69

US electric grid Dichloromethane model/secondary 2.04e-07 1.44e-04

US electric grid Cumene model/secondary 1.35e-07 9.54e-05

US electric grid Phenanthrene model/secondary 7.12e-08 5.03e-05

US electric grid Vinyl acetate model/secondary 5.67e-08 4.01e-05

US electric grid Biphenyl model/secondary 4.33e-08 3.06e-05

US electric grid Chloroform model/secondary 4.15e-08 2.93e-05

US electric grid Tetrachloroethylene model/secondary 3.02e-08 2.14e-05

US electric grid Ethyl Chloride model/secondary 2.95e-08 2.09e-05

US electric grid 1,2-Dichloroethane model/secondary 2.81e-08 1.99e-05

US electric grid Fluorene model/secondary 2.38e-08 1.69e-05

US electric grid Fluoranthene model/secondary 1.91e-08 1.35e-05

US electric grid o-xylene model/secondary 1.62e-08 1.15e-05

US electric grid Acenaphthene model/secondary 1.61e-08 1.14e-05

US electric grid Ethylene dibromide model/secondary 1.60e-08 1.13e-05

US electric grid Chlorobenzene model/secondary 1.55e-08 1.09e-05

US electric grid 1,1,1-Trichloroethane model/secondary 1.50e-08 1.06e-05

US electric grid Pyrene model/secondary 9.46e-09 6.69e-06

US electric grid 2,4-Dinitrotoluene model/secondary 7.13e-09 5.04e-06

US electric grid Acenaphthylene model/secondary 6.41e-09 4.53e-06

US electric grid Anthracene model/secondary 5.53e-09 3.91e-06

US electric grid 2-Chloroacetophenone model/secondary 4.92e-09 3.48e-06

US electric grid Benzo[b,j,k]fluoranthene model/secondary 3.02e-09 2.14e-06

US electric grid Chrysene model/secondary 2.90e-09 2.05e-06

US electric grid Benzo[a]anthracene model/secondary 2.63e-09 1.86e-06

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 1.87e-09 1.32e-06

US electric grid Benzo[g,h,i]perylene model/secondary 1.02e-09 7.24e-07

US electric grid Benzo[a]pyrene model/secondary 9.68e-10 6.84e-07

US electric grid 2-Methylnaphthalene model/secondary 7.57e-10 5.36e-07

US electric grid 5-Methyl chrysene model/secondary 5.60e-10 3.96e-07

Total Use, Maintenance and Repair 1.76e-03 1.25e+00

End-of-life Life-cycle Stage

LCD landfilling Hydrocarbons, remaining unspeciated primary 2.58e-05 1.83e-02

US electric grid Methane model/secondary 3.20e-07 2.26e-04

LPG Production Hydrocarbons, remaining unspeciated secondary 2.45e-07 1.73e-04

LPG Production Nonmethane hydrocarbons, remaining unspeciated secondary 1.67e-07 1.18e-04

LCD landfilling Methane primary 9.18e-08 6.49e-05

LCD landfilling Benzene primary 3.08e-08 2.18e-05

LPG Production Methane secondary 2.31e-08 1.64e-05

LPG Production Benzene secondary 1.07e-08 7.55e-06

LCD landfilling Toluene primary 6.48e-09 4.58e-06

LCD landfilling Xylene (mixed isomers) primary 4.54e-09 3.21e-06

US electric grid Isophorone model/secondary 2.80e-09 1.98e-06

LPG Production Aldehydes secondary 2.61e-09 1.84e-06

US electric grid Formaldehyde model/secondary 2.52e-09 1.78e-06

LPG Production Formaldehyde secondary 1.94e-09 1.37e-06

US electric grid Acetaldehyde model/secondary 1.60e-09 1.13e-06

US electric grid Benzene model/secondary 1.56e-09 1.10e-06

US electric grid Propionaldehyde model/secondary 1.46e-09 1.03e-06

LPG Production Ethane secondary 1.22e-09 8.60e-07
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Table M-18.  LCD LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-70

US electric grid Methyl ethyl ketone model/secondary 1.17e-09 8.28e-07

LPG Production Pentane secondary 1.05e-09 7.39e-07

US electric grid Toluene model/secondary 1.01e-09 7.17e-07

LCD landfilling Ethylbenzene primary 9.02e-10 6.38e-07

LPG Production Butane secondary 8.24e-10 5.82e-07

US electric grid Acrolein model/secondary 8.16e-10 5.77e-07

LPG Production Hexane secondary 7.39e-10 5.22e-07

US electric grid Ethylbenzene model/secondary 4.56e-10 3.22e-07

US electric grid Bromomethane model/secondary 4.04e-10 2.86e-07

US electric grid Xylene (mixed isomers) model/secondary 1.79e-10 1.26e-07

US electric grid Hexane model/secondary 1.77e-10 1.25e-07

US electric grid Styrene model/secondary 1.21e-10 8.54e-08

US electric grid Naphthalene model/secondary 9.85e-11 6.97e-08

US electric grid Benzyl chloride model/secondary 9.34e-11 6.60e-08

US electric grid Methyl tert-butyl ether model/secondary 8.85e-11 6.25e-08

US electric grid Phenol model/secondary 7.73e-11 5.47e-08

US electric grid Acetophenone model/secondary 7.25e-11 5.13e-08

US electric grid Methyl chloride model/secondary 7.07e-11 5.00e-08

US electric grid Dichloromethane model/secondary 3.87e-11 2.73e-08

US electric grid Cumene model/secondary 2.56e-11 1.81e-08

LCD landfilling Trichloroethylene primary 2.18e-11 1.54e-08

LCD incineration Trichloroethylene secondary 1.69e-11 1.19e-08

LCD landfilling Vinyl chloride primary 1.38e-11 9.78e-09

US electric grid Phenanthrene model/secondary 1.35e-11 9.55e-09

LPG Production Isophorone secondary 1.16e-11 8.22e-09

LCD landfilling Dichloromethane primary 1.11e-11 7.82e-09

US electric grid Vinyl acetate model/secondary 1.08e-11 7.61e-09

LCD incineration Vinyl chloride secondary 1.07e-11 7.59e-09

LPG Production Toluene secondary 8.24e-12 5.83e-09

US electric grid Biphenyl model/secondary 8.22e-12 5.81e-09

US electric grid Chloroform model/secondary 7.87e-12 5.56e-09

LCD landfilling 1,2-Dichloroethane primary 6.92e-12 4.90e-09

LCD landfilling Carbon tetrachloride primary 6.92e-12 4.90e-09

LCD landfilling Chloroform primary 6.92e-12 4.90e-09

LCD landfilling Tetrachloroethylene primary 6.92e-12 4.90e-09

LPG Production Acetaldehyde secondary 6.66e-12 4.71e-09

LPG Production Propionaldehyde secondary 6.04e-12 4.27e-09

US electric grid Tetrachloroethylene model/secondary 5.73e-12 4.05e-09

US electric grid Ethyl Chloride model/secondary 5.60e-12 3.96e-09

LCD incineration Carbon tetrachloride secondary 5.37e-12 3.80e-09

US electric grid 1,2-Dichloroethane model/secondary 5.33e-12 3.77e-09

LPG Production Methyl ethyl ketone secondary 4.86e-12 3.44e-09

US electric grid Fluorene model/secondary 4.52e-12 3.20e-09

US electric grid Fluoranthene model/secondary 3.62e-12 2.56e-09

LPG Production Acrolein secondary 3.39e-12 2.39e-09

LPG Production o-xylene secondary 3.09e-12 2.19e-09

US electric grid o-xylene model/secondary 3.08e-12 2.17e-09

US electric grid Acenaphthene model/secondary 3.06e-12 2.16e-09

US electric grid Ethylene dibromide model/secondary 3.03e-12 2.14e-09

US electric grid Chlorobenzene model/secondary 2.93e-12 2.07e-09
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Table M-18.  LCD LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-71

US electric grid 1,1,1-Trichloroethane model/secondary 2.85e-12 2.02e-09

LPG Production n-Propane secondary 2.76e-12 1.95e-09

LPG Production Ethylbenzene secondary 1.90e-12 1.35e-09

US electric grid Pyrene model/secondary 1.79e-12 1.27e-09

LPG Production Bromomethane secondary 1.68e-12 1.19e-09

US electric grid 2,4-Dinitrotoluene model/secondary 1.35e-12 9.57e-10

US electric grid Acenaphthylene model/secondary 1.22e-12 8.59e-10

US electric grid Anthracene model/secondary 1.05e-12 7.42e-10

LPG Production Naphthalene secondary 1.05e-12 7.40e-10

US electric grid 2-Chloroacetophenone model/secondary 9.34e-13 6.60e-10

US electric grid Benzo[b,j,k]fluoranthene model/secondary 5.73e-13 4.05e-10

US electric grid Chrysene model/secondary 5.50e-13 3.89e-10

LPG Production Styrene secondary 5.01e-13 3.54e-10

US electric grid Benzo[a]anthracene model/secondary 5.00e-13 3.53e-10

LPG Production Benzyl chloride secondary 3.87e-13 2.74e-10

LPG Production Methyl tert-butyl ether secondary 3.67e-13 2.60e-10

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 3.55e-13 2.51e-10

LPG Production Phenol secondary 3.21e-13 2.27e-10

LPG Production Acetophenone secondary 3.01e-13 2.13e-10

LPG Production Methyl chloride secondary 2.93e-13 2.07e-10

US electric grid Benzo[g,h,i]perylene model/secondary 1.94e-13 1.37e-10

US electric grid Benzo[a]pyrene model/secondary 1.84e-13 1.30e-10

LPG Production Dichloromethane secondary 1.61e-13 1.13e-10

LPG Production Aromatic hydrocarbons secondary 1.57e-13 1.11e-10

US electric grid 2-Methylnaphthalene model/secondary 1.44e-13 1.02e-10

US electric grid 5-Methyl chrysene model/secondary 1.06e-13 7.52e-11

LPG Production Cumene secondary 1.06e-13 7.52e-11

LPG Production Phenanthrene secondary 6.79e-14 4.80e-11

LPG Production Vinyl acetate secondary 4.47e-14 3.16e-11

LPG Production Biphenyl secondary 3.41e-14 2.41e-11

LPG Production Chloroform secondary 3.27e-14 2.31e-11

LPG Production 1,4-Dichlorobenzene secondary 2.48e-14 1.76e-11

LPG Production Tetrachloroethylene secondary 2.38e-14 1.68e-11

LPG Production Ethyl Chloride secondary 2.32e-14 1.64e-11

LPG Production 1,2-Dichloroethane secondary 2.21e-14 1.57e-11

LPG Production Fluorene secondary 2.08e-14 1.47e-11

LPG Production 2-Methylnaphthalene secondary 1.80e-14 1.27e-11

LPG Production Fluoranthene secondary 1.70e-14 1.20e-11

LPG Production Acenaphthene secondary 1.57e-14 1.11e-11

LPG Production Ethylene dibromide secondary 1.26e-14 8.90e-12

LPG Production Chlorobenzene secondary 1.22e-14 8.61e-12

LPG Production 1,1,1-Trichloroethane secondary 1.11e-14 7.83e-12

LPG Production Pyrene secondary 1.08e-14 7.63e-12

LPG Production Acenaphthylene secondary 6.41e-15 4.53e-12

LPG Production Anthracene secondary 6.25e-15 4.42e-12

LPG Production 2,4-Dinitrotoluene secondary 5.62e-15 3.97e-12

LPG Production 2-Chloroacetophenone secondary 3.87e-15 2.74e-12

LPG Production Benzo[a]anthracene secondary 3.74e-15 2.65e-12
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Table M-18.  LCD LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-72

LPG Production Chrysene secondary 3.59e-15 2.54e-12

LPG Production Indeno(1,2,3-cd)pyrene secondary 2.78e-15 1.97e-12

LPG Production Benzo[b,j,k]fluoranthene secondary 2.21e-15 1.56e-12

LPG Production Benzo[a]pyrene secondary 2.05e-15 1.45e-12

LPG Production Benzo[g,h,i]perylene secondary 1.66e-15 1.18e-12

LPG Production 5-Methyl chrysene secondary 4.41e-16 3.12e-13

LPG Production Polycyclic aromatic hydrocarbons secondary 1.75e-16 1.24e-13

Natural Gas Prod. Polycyclic aromatic hydrocarbons secondary -2.97e-16 -2.10e-13

LCD incineration Polycyclic aromatic hydrocarbons secondary -4.52e-15 -3.20e-12

Natural Gas Prod. 5-Methyl chrysene secondary -6.43e-14 -4.55e-11

Fuel Oil #4 Prod. Polycyclic aromatic hydrocarbons secondary -7.19e-14 -5.08e-11

Fuel Oil #4 Prod. 5-Methyl chrysene secondary -2.66e-13 -1.88e-10

Natural Gas Prod. Aromatic hydrocarbons secondary -2.67e-13 -1.89e-10

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary -3.22e-13 -2.27e-10

Natural Gas Prod. 2-Chloroacetophenone secondary -5.65e-13 -3.99e-10

Natural Gas Prod. Benzo[a]pyrene secondary -7.93e-13 -5.61e-10

Natural Gas Prod. Benzo[g,h,i]perylene secondary -8.04e-13 -5.69e-10

Natural Gas Prod. 2,4-Dinitrotoluene secondary -8.19e-13 -5.79e-10

Fuel Oil #4 Prod. Benzo[g,h,i]perylene secondary -8.74e-13 -6.18e-10

Fuel Oil #4 Prod. Benzo[a]pyrene secondary -1.18e-12 -8.37e-10

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary -1.24e-12 -8.78e-10

Fuel Oil #4 Prod. Benzo[b,j,k]fluoranthene secondary -1.33e-12 -9.40e-10

Natural Gas Prod. Chrysene secondary -1.36e-12 -9.62e-10

Natural Gas Prod. Benzo[a]anthracene secondary -1.41e-12 -9.98e-10

Fuel Oil #4 Prod. Indeno(1,2,3-cd)pyrene secondary -1.51e-12 -1.07e-09

Natural Gas Prod. 1,1,1-Trichloroethane secondary -1.61e-12 -1.14e-09

Natural Gas Prod. Acenaphthylene secondary -1.76e-12 -1.25e-09

Natural Gas Prod. Chlorobenzene secondary -1.78e-12 -1.25e-09

Natural Gas Prod. Ethylene dibromide secondary -1.83e-12 -1.30e-09

Fuel Oil #4 Prod. Benzo[a]anthracene secondary -1.98e-12 -1.40e-09

Fuel Oil #4 Prod. Chrysene secondary -1.99e-12 -1.41e-09

Natural Gas Prod. Anthracene secondary -2.02e-12 -1.43e-09

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary -2.34e-12 -1.65e-09

Natural Gas Prod. 1,2-Dichloroethane secondary -3.23e-12 -2.28e-09

Natural Gas Prod. Acenaphthene secondary -3.34e-12 -2.36e-09

Fuel Oil #4 Prod. 2,4-Dinitrotoluene secondary -3.39e-12 -2.39e-09

Natural Gas Prod. Ethyl Chloride secondary -3.39e-12 -2.40e-09

Natural Gas Prod. Tetrachloroethylene secondary -3.47e-12 -2.45e-09

Fuel Oil #4 Prod. Anthracene secondary -3.55e-12 -2.51e-09

Fuel Oil #4 Prod. Acenaphthylene secondary -3.73e-12 -2.64e-09

Natural Gas Prod. Fluoranthene secondary -3.87e-12 -2.74e-09

Natural Gas Prod. Pyrene secondary -3.89e-12 -2.75e-09

LCD incineration Aromatic hydrocarbons secondary -4.07e-12 -2.88e-09

LCD incineration 2-Methylnaphthalene secondary -4.30e-12 -3.04e-09

Natural Gas Prod. Fluorene secondary -4.34e-12 -3.07e-09

Natural Gas Prod. Chloroform secondary -4.76e-12 -3.37e-09

Natural Gas Prod. Biphenyl secondary -4.97e-12 -3.51e-09

LCD incineration Dichlorobenzene (mixed isomers) secondary -5.93e-12 -4.19e-09

Fuel Oil #4 Prod. Pyrene secondary -6.06e-12 -4.29e-09

Natural Gas Prod. Vinyl acetate secondary -6.51e-12 -4.60e-09
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Table M-18.  LCD LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-73

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary -6.67e-12 -4.72e-09

Fuel Oil #4 Prod. Chlorobenzene secondary -7.34e-12 -5.19e-09

Fuel Oil #4 Prod. Ethylene dibromide secondary -7.59e-12 -5.37e-09

Fuel Oil #4 Prod. Acenaphthene secondary -8.56e-12 -6.05e-09

Fuel Oil #4 Prod. 2-Methylnaphthalene secondary -9.12e-12 -6.45e-09

Fuel Oil #4 Prod. Fluoranthene secondary -9.92e-12 -7.01e-09

Fuel Oil #4 Prod. Fluorene secondary -1.23e-11 -8.66e-09

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary -1.26e-11 -8.90e-09

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary -1.33e-11 -9.44e-09

Natural Gas Prod. 2-Methylnaphthalene secondary -1.36e-11 -9.63e-09

Fuel Oil #4 Prod. Ethyl Chloride secondary -1.40e-11 -9.91e-09

Fuel Oil #4 Prod. Tetrachloroethylene secondary -1.43e-11 -1.01e-08

Natural Gas Prod. Cumene secondary -1.55e-11 -1.10e-08

LCD incineration 5-Methyl chrysene secondary -1.61e-11 -1.14e-08

Natural Gas Prod. Phenanthrene secondary -1.78e-11 -1.25e-08

Natural Gas Prod. 1,4-Dichlorobenzene secondary -1.88e-11 -1.33e-08

Fuel Oil #4 Prod. Chloroform secondary -1.97e-11 -1.39e-08

LCD incineration Benzo[g,h,i]perylene secondary -2.00e-11 -1.42e-08

Fuel Oil #4 Prod. Biphenyl secondary -2.06e-11 -1.45e-08

Natural Gas Prod. Dichloromethane secondary -2.34e-11 -1.65e-08

Fuel Oil #4 Prod. Vinyl acetate secondary -2.69e-11 -1.90e-08

LCD incineration Benzo[a]pyrene secondary -2.81e-11 -1.99e-08

Fuel Oil #4 Prod. Phenanthrene secondary -3.95e-11 -2.80e-08

Natural Gas Prod. Methyl chloride secondary -4.28e-11 -3.02e-08

Natural Gas Prod. Acetophenone secondary -4.39e-11 -3.10e-08

LCD incineration Indeno(1,2,3-cd)pyrene secondary -4.51e-11 -3.19e-08

Natural Gas Prod. Phenol secondary -4.68e-11 -3.31e-08

Natural Gas Prod. Methyl tert-butyl ether secondary -5.35e-11 -3.78e-08

Natural Gas Prod. Benzyl chloride secondary -5.65e-11 -3.99e-08

LCD incineration Benzo[a]anthracene secondary -5.90e-11 -4.17e-08

Fuel Oil #4 Prod. Cumene secondary -6.41e-11 -4.53e-08

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary -6.47e-11 -4.57e-08

Natural Gas Prod. Styrene secondary -7.31e-11 -5.17e-08

LCD incineration Chrysene secondary -7.36e-11 -5.21e-08

LCD incineration Benzo[b,j,k]fluoranthene secondary -8.06e-11 -5.70e-08

Fuel Oil #4 Prod. Dichloromethane secondary -9.68e-11 -6.84e-08

LCD incineration Anthracene secondary -1.54e-10 -1.09e-07

Fuel Oil #4 Prod. Methyl chloride secondary -1.77e-10 -1.25e-07

Fuel Oil #4 Prod. Acetophenone secondary -1.81e-10 -1.28e-07

LCD incineration Acenaphthylene secondary -1.84e-10 -1.30e-07

Fuel Oil #4 Prod. Phenol secondary -1.93e-10 -1.37e-07

LCD incineration 2,4-Dinitrotoluene secondary -2.05e-10 -1.45e-07

Fuel Oil #4 Prod. Methyl tert-butyl ether secondary -2.21e-10 -1.56e-07

Fuel Oil #4 Prod. Benzyl chloride secondary -2.34e-10 -1.65e-07

LCD incineration Pyrene secondary -2.43e-10 -1.72e-07

Natural Gas Prod. Bromomethane secondary -2.45e-10 -1.73e-07

Natural Gas Prod. Ethylbenzene secondary -2.78e-10 -1.97e-07

Fuel Oil #4 Prod. Styrene secondary -3.02e-10 -2.14e-07
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Table M-18.  LCD LCIA Results for the Photochemical Smog Impact Category
Process Group Material LCI Data Type Photo. Smog

(kg ethene-

equivalents)

% of Total

M-74

LCD incineration Acenaphthene secondary -3.74e-10 -2.65e-07

LCD incineration 1,1,1-Trichloroethane secondary -4.05e-10 -2.86e-07

Natural Gas Prod. n-Propane secondary -4.43e-10 -3.14e-07

Natural Gas Prod. Naphthalene secondary -4.44e-10 -3.14e-07

LCD incineration Chlorobenzene secondary -4.45e-10 -3.15e-07

LCD incineration Ethylene dibromide secondary -4.60e-10 -3.25e-07

Natural Gas Prod. Acrolein secondary -4.94e-10 -3.49e-07

LCD incineration Fluoranthene secondary -5.21e-10 -3.68e-07

Fuel Oil #4 Prod. Naphthalene secondary -5.45e-10 -3.85e-07

LCD incineration Fluorene secondary -6.68e-10 -4.72e-07

Natural Gas Prod. Methyl ethyl ketone secondary -7.09e-10 -5.01e-07

LCD incineration 1,2-Dichloroethane secondary -8.04e-10 -5.68e-07

LCD incineration Ethyl Chloride secondary -8.50e-10 -6.01e-07

LCD incineration Tetrachloroethylene secondary -8.65e-10 -6.11e-07

Natural Gas Prod. Propionaldehyde secondary -8.80e-10 -6.22e-07

Natural Gas Prod. Acetaldehyde secondary -9.70e-10 -6.86e-07

Fuel Oil #4 Prod. Bromomethane secondary -1.01e-09 -7.15e-07

Fuel Oil #4 Prod. Ethylbenzene secondary -1.15e-09 -8.10e-07

LCD incineration Chloroform secondary -1.19e-09 -8.40e-07

LCD incineration Biphenyl secondary -1.25e-09 -8.81e-07

LCD incineration Vinyl acetate secondary -1.63e-09 -1.15e-06

Fuel Oil #4 Prod. o-xylene secondary -1.63e-09 -1.16e-06

Fuel Oil #4 Prod. n-Propane secondary -1.66e-09 -1.17e-06

Natural Gas Prod. Isophorone secondary -1.70e-09 -1.20e-06

LCD incineration Phenanthrene secondary -1.98e-09 -1.40e-06

Fuel Oil #4 Prod. Acrolein secondary -2.04e-09 -1.44e-06

Fuel Oil #4 Prod. Methyl ethyl ketone secondary -2.93e-09 -2.07e-06

Fuel Oil #4 Prod. Propionaldehyde secondary -3.64e-09 -2.57e-06

LCD incineration Cumene secondary -3.89e-09 -2.75e-06

Fuel Oil #4 Prod. Acetaldehyde secondary -4.01e-09 -2.84e-06

Fuel Oil #4 Prod. Toluene secondary -4.52e-09 -3.20e-06

LCD incineration Dichloromethane secondary -5.86e-09 -4.14e-06

Fuel Oil #4 Prod. Isophorone secondary -7.01e-09 -4.96e-06

Natural Gas Prod. Toluene secondary -9.63e-09 -6.80e-06

LCD incineration Methyl chloride secondary -1.07e-08 -7.58e-06

LCD incineration Acetophenone secondary -1.10e-08 -7.77e-06

LCD incineration Phenol secondary -1.17e-08 -8.29e-06

LCD incineration Methyl tert-butyl ether secondary -1.34e-08 -9.49e-06

LCD incineration Naphthalene secondary -1.35e-08 -9.57e-06

LCD incineration Benzyl chloride secondary -1.42e-08 -1.00e-05

Natural Gas Prod. o-xylene secondary -1.74e-08 -1.23e-05

LCD incineration Styrene secondary -1.83e-08 -1.30e-05

LCD incineration Xylene (mixed isomers) secondary -2.54e-08 -1.79e-05

Natural Gas Prod. Formaldehyde secondary -3.37e-08 -2.38e-05

LCD incineration Bromomethane secondary -6.14e-08 -4.34e-05

LCD incineration Ethylbenzene secondary -6.84e-08 -4.84e-05

LCD incineration n-Propane secondary -9.86e-08 -6.97e-05

LCD incineration Acrolein secondary -1.24e-07 -8.75e-05

LCD incineration Toluene secondary -1.59e-07 -1.13e-04

LCD incineration Methyl ethyl ketone secondary -1.78e-07 -1.26e-04
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M-75

LCD incineration Butane secondary -1.97e-07 -1.39e-04

LCD incineration Hexane secondary -2.03e-07 -1.44e-04

LCD incineration Propionaldehyde secondary -2.21e-07 -1.56e-04

LCD incineration Acetaldehyde secondary -2.43e-07 -1.72e-04

LCD incineration Pentane secondary -2.50e-07 -1.76e-04

LCD incineration Ethane secondary -2.90e-07 -2.05e-04

Fuel Oil #4 Prod. Hexane secondary -3.74e-07 -2.65e-04

Fuel Oil #4 Prod. Butane secondary -4.17e-07 -2.95e-04

LCD incineration Isophorone secondary -4.25e-07 -3.01e-04

Fuel Oil #4 Prod. Pentane secondary -5.30e-07 -3.74e-04

Natural Gas Prod. Hexane secondary -5.59e-07 -3.95e-04

Fuel Oil #4 Prod. Ethane secondary -6.16e-07 -4.36e-04

Natural Gas Prod. Butane secondary -6.24e-07 -4.41e-04

Natural Gas Prod. Pentane secondary -7.91e-07 -5.60e-04

Natural Gas Prod. Ethane secondary -9.20e-07 -6.51e-04

LCD incineration Formaldehyde secondary -1.06e-06 -7.52e-04

Fuel Oil #4 Prod. Aldehydes secondary -1.32e-06 -9.32e-04

Fuel Oil #4 Prod. Formaldehyde secondary -1.34e-06 -9.48e-04

Natural Gas Prod. Aldehydes secondary -1.58e-06 -1.12e-03

Fuel Oil #4 Prod. Benzene secondary -5.41e-06 -3.82e-03

LCD incineration Benzene secondary -6.58e-06 -4.65e-03

Natural Gas Prod. Hydrocarbons, remaining unspeciated secondary -8.20e-06 -5.80e-03

Fuel Oil #4 Prod. Methane secondary -1.30e-05 -9.16e-03

LCD incineration Aldehydes secondary -4.38e-05 -3.10e-02

LCD incineration Methane secondary -6.89e-05 -4.87e-02

Natural Gas Prod. Benzene secondary -7.92e-05 -5.60e-02

LCD incineration Nonmethane hydrocarbons, remaining unspeciated secondary -9.99e-05 -7.07e-02

Fuel Oil #4 Prod. Nonmethane hydrocarbons, remaining unspeciated secondary -1.03e-04 -7.27e-02

Natural Gas Prod. Methane secondary -1.16e-04 -8.22e-02

LCD incineration Hydrocarbons, remaining unspeciated secondary -1.24e-04 -8.77e-02

Fuel Oil #4 Prod. Hydrocarbons, remaining unspeciated secondary -1.53e-04 -1.08e-01

Natural Gas Prod. Nonmethane hydrocarbons, remaining unspeciated secondary -2.98e-04 -2.11e-01

Total End-of-life -1.11e-03 -7.82e-01

Total All Life-cycle Stages 1.41e-01 1.00e+02
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M-76

Table M-19.  CRT LCIA Results for the Acidification Impact Category
Process Group Material LCI Data Type Acidification

(kg SO2 Equivalents)

% of Total

Materials Processing Life-cycle Stage

Invar Sulfur dioxide secondary 2.50e-01 4.75e+00

Steel Prod., cold-rolled, semi-finished Sulfur dioxide secondary 3.84e-02 7.31e-01

Aluminum Prod. Sulfur dioxide secondary 2.09e-02 3.98e-01

Polycarbonate Production Nitrogen dioxide secondary 1.36e-02 2.59e-01

Polycarbonate Production Sulfur dioxide secondary 1.20e-02 2.29e-01

Steel Prod., cold-rolled, semi-finished Nitrogen dioxide secondary 9.36e-03 1.78e-01

Lead Sulfur dioxide secondary 6.92e-03 1.32e-01

Styrene-butadiene Copolymer Prod. Sulfur oxides secondary 5.71e-03 1.09e-01

Aluminum Prod. Nitrogen dioxide secondary 4.99e-03 9.51e-02

Styrene-butadiene Copolymer Prod. Nitrogen oxides secondary 4.89e-03 9.32e-02

ABS Production Sulfur dioxide secondary 4.24e-03 8.07e-02

Ferrite mfg. Sulfur dioxide secondary 3.56e-03 6.78e-02

Invar Nitrogen dioxide secondary 3.55e-03 6.75e-02

ABS Production Nitrogen dioxide secondary 3.26e-03 6.21e-02

Lead Nitrogen dioxide secondary 2.93e-03 5.58e-02

Polystyrene Prod., high-impact Sulfur dioxide secondary 1.81e-03 3.45e-02

Ferrite mfg. Nitrogen dioxide secondary 1.42e-03 2.70e-02

Polystyrene Prod., high-impact Nitrogen dioxide secondary 1.27e-03 2.42e-02

Steel Prod., cold-rolled, semi-finished Ammonia secondary 7.79e-04 1.48e-02

ABS Production Hydrochloric acid secondary 5.63e-04 1.07e-02

Steel Prod., cold-rolled, semi-finished Nitrous oxide secondary 5.44e-04 1.04e-02

Steel Prod., cold-rolled, semi-finished Hydrochloric acid secondary 3.93e-04 7.48e-03

ABS Production Hydrofluoric acid secondary 3.90e-04 7.42e-03

Aluminum Prod. Hydrofluoric acid secondary 3.85e-04 7.33e-03

Invar Hydrochloric acid secondary 3.56e-04 6.77e-03

Aluminum Prod. Hydrochloric acid secondary 3.43e-04 6.53e-03

Lead Hydrochloric acid secondary 2.06e-04 3.92e-03

Ferrite mfg. Hydrochloric acid secondary 1.33e-04 2.54e-03

Aluminum Prod. Nitrous oxide secondary 9.67e-05 1.84e-03

Polycarbonate Production Hydrochloric acid secondary 8.94e-05 1.70e-03

Invar Hydrofluoric acid secondary 4.30e-05 8.19e-04

Steel Prod., cold-rolled, semi-finished Hydrofluoric acid secondary 3.03e-05 5.77e-04

Steel Prod., cold-rolled, semi-finished Hydrogen sulfide secondary 2.55e-05 4.87e-04

Lead Hydrofluoric acid secondary 2.18e-05 4.16e-04

ABS Production Hydrogen sulfide secondary 1.90e-05 3.62e-04

Aluminum Prod. Ammonia secondary 1.69e-05 3.22e-04

Lead Nitrous oxide secondary 1.42e-05 2.71e-04

Invar Hydrogen sulfide secondary 1.37e-05 2.60e-04

Styrene-butadiene Copolymer Prod. Hydrochloric acid secondary 1.31e-05 2.50e-04

Lead Ammonia secondary 1.30e-05 2.47e-04

Ferrite mfg. Hydrofluoric acid secondary 1.02e-05 1.94e-04

Ferrite mfg. Hydrogen sulfide secondary 9.72e-06 1.85e-04

Ferrite mfg. Nitrous oxide secondary 7.44e-06 1.42e-04

Aluminum Prod. Hydrogen sulfide secondary 7.08e-06 1.35e-04

Invar Ammonia secondary 6.66e-06 1.27e-04

Polycarbonate Production Hydrofluoric acid secondary 5.91e-06 1.13e-04

Lead Hydrogen sulfide secondary 5.57e-06 1.06e-04

Polystyrene Prod., high-impact Hydrochloric acid secondary 4.66e-06 8.87e-05

Polycarbonate Production Hydrogen sulfide secondary 3.47e-06 6.61e-05

Ferrite mfg. Ammonia secondary 2.20e-06 4.19e-05
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Table M-19.  CRT LCIA Results for the Acidification Impact Category
Process Group Material LCI Data Type Acidification

(kg SO2 Equivalents)

% of Total

M-77

ABS Production Ammonia secondary 1.59e-06 3.03e-05

Styrene-butadiene Copolymer Prod. Hydrofluoric acid secondary 6.62e-07 1.26e-05

Styrene-butadiene Copolymer Prod. Ammonia secondary 3.89e-07 7.41e-06

Styrene-butadiene Copolymer Prod. Hydrogen sulfide secondary 3.89e-07 7.41e-06

Polycarbonate Production Nitrous oxide secondary 3.23e-07 6.15e-06

Polycarbonate Production Sulfuric acid secondary 3.00e-07 5.72e-06

ABS Production Nitrous oxide secondary 1.48e-07 2.82e-06

Styrene-butadiene Copolymer Prod. Nitrous oxide secondary 1.45e-07 2.76e-06

ABS Production Sulfuric acid secondary 1.38e-07 2.62e-06

Styrene-butadiene Copolymer Prod. Sulfuric acid secondary 1.34e-07 2.56e-06

Invar Nitrous oxide secondary 3.39e-08 6.46e-07

Invar Sulfuric acid secondary 5.66e-11 1.08e-09

Ferrite mfg. Sulfuric acid secondary 5.53e-11 1.05e-09

Total Materials Processing 3.93e-01 7.48e+00

Manufacturing Life-cycle Stage

LPG Production Sulfur oxides secondary 8.01e-01 1.53e+01

LPG Production Nitrogen oxides secondary 4.01e-01 7.64e+00

Japanese Electric Grid Sulfur dioxide model/secondary 8.62e-02 1.64e+00

US electric grid Sulfur dioxide model/secondary 3.98e-02 7.58e-01

Glass/frit Nitrogen oxides primary 3.09e-02 5.88e-01

Japanese Electric Grid Nitrogen oxides model/secondary 2.85e-02 5.42e-01

US electric grid Nitrogen oxides model/secondary 1.32e-02 2.50e-01

LPG Production Nitrous oxide secondary 1.14e-02 2.16e-01

CRT tube mfg. Sulfur oxides primary 9.96e-03 1.90e-01

LPG Production Hydrochloric acid secondary 7.07e-03 1.35e-01

Natural Gas Prod. Nitrogen oxides secondary 6.53e-03 1.24e-01

LPG Production Hydrogen sulfide secondary 5.76e-03 1.10e-01

Fuel Oil #6 Prod. Sulfur oxides secondary 5.47e-03 1.04e-01

LPG Production Ammonia secondary 4.09e-03 7.79e-02

Fuel Oil #6 Prod. Nitrogen oxides secondary 2.87e-03 5.46e-02

Fuel Oil #2 Prod. Sulfur oxides secondary 2.44e-03 4.64e-02

LPG Production Hydrofluoric acid secondary 1.61e-03 3.06e-02

CRT tube mfg. Nitrogen oxides primary 1.52e-03 2.89e-02

US electric grid Hydrochloric acid model/secondary 1.51e-03 2.88e-02

Fuel Oil #2 Prod. Nitrogen oxides secondary 1.23e-03 2.34e-02

Japanese Electric Grid Hydrochloric acid model/secondary 1.21e-03 2.30e-02

Glass/frit Nitrogen oxides primary 3.73e-04 7.11e-03

US electric grid Hydrofluoric acid model/secondary 3.44e-04 6.54e-03

Natural Gas Prod. Ammonia secondary 2.94e-04 5.61e-03

Natural Gas Prod. Sulfur oxides secondary 2.76e-04 5.25e-03

Japanese Electric Grid Hydrofluoric acid model/secondary 2.74e-04 5.22e-03

Fuel Oil #4 Prod. Sulfur oxides secondary 2.45e-04 4.66e-03

Fuel Oil #4 Prod. Nitrogen oxides secondary 1.26e-04 2.39e-03

Fuel Oil #6 Prod. Nitrous oxide secondary 1.02e-04 1.93e-03

Japanese Electric Grid Nitrous oxide model/secondary 7.82e-05 1.49e-03

Fuel Oil #6 Prod. Hydrogen sulfide secondary 5.97e-05 1.14e-03

Fuel Oil #6 Prod. Hydrochloric acid secondary 5.70e-05 1.09e-03

Glass/frit Sulfur oxides primary 5.08e-05 9.68e-04

US electric grid Nitrous oxide model/secondary 3.80e-05 7.23e-04
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Table M-19.  CRT LCIA Results for the Acidification Impact Category
Process Group Material LCI Data Type Acidification

(kg SO2 Equivalents)

% of Total

M-78

Fuel Oil #2 Prod. Nitrous oxide secondary 3.63e-05 6.91e-04

Fuel Oil #2 Prod. Hydrochloric acid secondary 2.22e-05 4.22e-04

Fuel Oil #6 Prod. Ammonia secondary 2.20e-05 4.20e-04

Fuel Oil #2 Prod. Hydrogen sulfide secondary 1.90e-05 3.62e-04

Fuel Oil #6 Prod. Hydrofluoric acid secondary 1.30e-05 2.47e-04

Natural Gas Prod. Hydrochloric acid secondary 1.23e-05 2.34e-04

Fuel Oil #2 Prod. Ammonia secondary 1.21e-05 2.30e-04

Natural Gas Prod. Nitrous oxide secondary 8.08e-06 1.54e-04

Fuel Oil #2 Prod. Hydrofluoric acid secondary 5.04e-06 9.60e-05

Fuel Oil #4 Prod. Nitrous oxide secondary 4.02e-06 7.66e-05

Natural Gas Prod. Hydrofluoric acid secondary 2.79e-06 5.31e-05

Fuel Oil #4 Prod. Hydrochloric acid secondary 2.36e-06 4.50e-05

Fuel Oil #4 Prod. Hydrogen sulfide secondary 2.23e-06 4.24e-05

Fuel Oil #4 Prod. Ammonia secondary 1.12e-06 2.13e-05

Fuel Oil #4 Prod. Hydrofluoric acid secondary 5.37e-07 1.02e-05

Natural Gas Prod. Hydrogen sulfide secondary 1.27e-07 2.41e-06

Total Manufacturing 1.47e+00 2.79e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Sulfur dioxide model/secondary 2.49e+00 4.75e+01

US electric grid Nitrogen oxides model/secondary 8.24e-01 1.57e+01

US electric grid Hydrochloric acid model/secondary 9.47e-02 1.80e+00

US electric grid Hydrofluoric acid model/secondary 2.15e-02 4.10e-01

US electric grid Nitrous oxide model/secondary 2.38e-03 4.53e-02

Total Use, Maintenance and Repair 3.44e+00 6.54e+01

End-of-life Life-cycle Stage

CRT landfilling Nitrogen dioxide primary 1.30e-03 2.47e-02

CRT Incineration Sulfur dioxide secondary 3.00e-04 5.72e-03

CRT landfilling Sulfur dioxide primary 2.80e-04 5.33e-03

US electric grid Sulfur dioxide model/secondary 2.49e-04 4.75e-03

US electric grid Nitrogen oxides model/secondary 8.24e-05 1.57e-03

US electric grid Hydrochloric acid model/secondary 9.48e-06 1.80e-04

LPG Production Sulfur oxides secondary 6.92e-06 1.32e-04

LPG Production Nitrogen oxides secondary 3.46e-06 6.59e-05

US electric grid Hydrofluoric acid model/secondary 2.15e-06 4.10e-05

CRT landfilling Hydrochloric acid primary 9.00e-07 1.71e-05

CRT landfilling Hydrogen sulfide primary 4.33e-07 8.25e-06

US electric grid Nitrous oxide model/secondary 2.38e-07 4.53e-06

LPG Production Nitrous oxide secondary 9.80e-08 1.87e-06

LPG Production Hydrochloric acid secondary 6.10e-08 1.16e-06

LPG Production Hydrogen sulfide secondary 4.97e-08 9.47e-07

LPG Production Ammonia secondary 3.53e-08 6.73e-07

LPG Production Hydrofluoric acid secondary 1.39e-08 2.64e-07

Natural Gas Prod. Hydrogen sulfide secondary -6.34e-08 -1.21e-06

CRT Incineration Hydrogen sulfide secondary -1.15e-06 -2.19e-05

Natural Gas Prod. Hydrofluoric acid secondary -1.40e-06 -2.66e-05

Natural Gas Prod. Nitrous oxide secondary -4.05e-06 -7.72e-05

Fuel Oil #4 Prod. Hydrofluoric acid secondary -5.78e-06 -1.10e-04

Natural Gas Prod. Hydrochloric acid secondary -6.16e-06 -1.17e-04

Fuel Oil #4 Prod. Ammonia secondary -1.20e-05 -2.29e-04

Fuel Oil #4 Prod. Hydrogen sulfide secondary -2.40e-05 -4.56e-04



APPENDIX M

Table M-19.  CRT LCIA Results for the Acidification Impact Category
Process Group Material LCI Data Type Acidification

(kg SO2 Equivalents)

% of Total

M-79

Fuel Oil #4 Prod. Hydrochloric acid secondary -2.54e-05 -4.84e-04

CRT Incineration Ammonia secondary -3.91e-05 -7.44e-04

Fuel Oil #4 Prod. Nitrous oxide secondary -4.33e-05 -8.24e-04

Natural Gas Prod. Sulfur oxides secondary -1.38e-04 -2.63e-03

Natural Gas Prod. Ammonia secondary -1.48e-04 -2.81e-03

CRT Incineration Hydrofluoric acid secondary -3.57e-04 -6.80e-03

CRT Incineration Nitrous oxide secondary -7.29e-04 -1.39e-02

CRT Incineration Hydrochloric acid secondary -8.95e-04 -1.70e-02

Fuel Oil #4 Prod. Nitrogen oxides secondary -1.35e-03 -2.57e-02

Fuel Oil #4 Prod. Sulfur oxides secondary -2.63e-03 -5.01e-02

Natural Gas Prod. Nitrogen oxides secondary -3.27e-03 -6.23e-02

CRT Incineration Nitrogen oxides secondary -8.78e-03 -1.67e-01

CRT Incineration Sulfur oxides secondary -2.70e-02 -5.14e-01

Total End-of-life -4.32e-02 -8.23e-01

Total All Life-cycle Stages 5.25e+00 1.00e+02
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M-80

Table M-20.  LCD LCIA Results for the Acidification Impact Category
Process Group Material LCI Data Type Acidification

(kg SO2 Equivalents)

% of Total

Materials Processing Life-cycle Stage

Natural Gas Prod. Nitrogen oxides secondary 4.56e-01 1.54e+01

Natural Gas Prod. Ammonia secondary 2.06e-02 6.95e-01

Natural Gas Prod. Sulfur oxides secondary 1.93e-02 6.51e-01

Steel Prod., cold-rolled, semi-finished Sulfur dioxide secondary 1.88e-02 6.36e-01

PMMA Sheet Prod. Sulfur dioxide secondary 1.30e-02 4.41e-01

Aluminum Prod. Sulfur dioxide secondary 7.77e-03 2.63e-01

Polycarbonate Production Nitrogen dioxide secondary 7.58e-03 2.56e-01

PMMA Sheet Prod. Nitrogen dioxide secondary 7.52e-03 2.54e-01

Polycarbonate Production Sulfur dioxide secondary 6.70e-03 2.27e-01

Steel Prod., cold-rolled, semi-finished Nitrogen dioxide secondary 4.59e-03 1.55e-01

PET Resin Production Sulfur oxides secondary 3.99e-03 1.35e-01

Styrene-butadiene Copolymer Prod. Sulfur oxides secondary 2.50e-03 8.43e-02

Styrene-butadiene Copolymer Prod. Nitrogen oxides secondary 2.14e-03 7.23e-02

Aluminum Prod. Nitrogen dioxide secondary 1.86e-03 6.28e-02

PET Resin Production Nitrogen oxides secondary 1.21e-03 4.08e-02

Natural Gas Prod. Hydrochloric acid secondary 8.57e-04 2.90e-02

Natural Gas Prod. Nitrous oxide secondary 5.65e-04 1.91e-02

Steel Prod., cold-rolled, semi-finished Ammonia secondary 3.82e-04 1.29e-02

Steel Prod., cold-rolled, semi-finished Nitrous oxide secondary 2.67e-04 9.01e-03

Natural Gas Prod. Hydrofluoric acid secondary 1.95e-04 6.58e-03

Steel Prod., cold-rolled, semi-finished Hydrochloric acid secondary 1.93e-04 6.51e-03

Aluminum Prod. Hydrofluoric acid secondary 1.43e-04 4.84e-03

Aluminum Prod. Hydrochloric acid secondary 1.28e-04 4.31e-03

PMMA Sheet Prod. Hydrochloric acid secondary 5.74e-05 1.94e-03

Polycarbonate Production Hydrochloric acid secondary 4.99e-05 1.69e-03

Aluminum Prod. Nitrous oxide secondary 3.60e-05 1.22e-03

PET Resin Production Hydrochloric acid secondary 2.80e-05 9.45e-04

PMMA Sheet Prod. Ammonia secondary 1.51e-05 5.12e-04

Steel Prod., cold-rolled, semi-finished Hydrofluoric acid secondary 1.48e-05 5.02e-04

Steel Prod., cold-rolled, semi-finished Hydrogen sulfide secondary 1.25e-05 4.23e-04

Natural Gas Prod. Hydrogen sulfide secondary 8.84e-06 2.99e-04

Aluminum Prod. Ammonia secondary 6.30e-06 2.13e-04

Styrene-butadiene Copolymer Prod. Hydrochloric acid secondary 5.73e-06 1.94e-04

PMMA Sheet Prod. Hydrofluoric acid secondary 5.52e-06 1.87e-04

Polycarbonate Production Hydrofluoric acid secondary 3.30e-06 1.12e-04

PMMA Sheet Prod. Hydrogen sulfide secondary 2.88e-06 9.75e-05

Aluminum Prod. Hydrogen sulfide secondary 2.64e-06 8.91e-05

Polycarbonate Production Hydrogen sulfide secondary 1.94e-06 6.55e-05

PET Resin Production Hydrofluoric acid secondary 1.45e-06 4.91e-05

Styrene-butadiene Copolymer Prod. Hydrofluoric acid secondary 2.89e-07 9.78e-06

Polycarbonate Production Nitrous oxide secondary 1.81e-07 6.10e-06

PET Resin Production Ammonia secondary 1.71e-07 5.77e-06

PET Resin Production Hydrogen sulfide secondary 1.71e-07 5.77e-06

Styrene-butadiene Copolymer Prod. Ammonia secondary 1.70e-07 5.75e-06

Styrene-butadiene Copolymer Prod. Hydrogen sulfide secondary 1.70e-07 5.75e-06

Polycarbonate Production Sulfuric acid secondary 1.68e-07 5.66e-06

PMMA Sheet Prod. Nitrous oxide secondary 1.34e-07 4.54e-06

PMMA Sheet Prod. Sulfuric acid secondary 1.25e-07 4.21e-06

PET Resin Production Nitrous oxide secondary 6.35e-08 2.15e-06

Styrene-butadiene Copolymer Prod. Nitrous oxide secondary 6.33e-08 2.14e-06
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Table M-20.  LCD LCIA Results for the Acidification Impact Category
Process Group Material LCI Data Type Acidification

(kg SO2 Equivalents)

% of Total

M-81

PET Resin Production Sulfuric acid secondary 5.90e-08 1.99e-06

Styrene-butadiene Copolymer Prod. Sulfuric acid secondary 5.88e-08 1.99e-06

Total Materials Processing 5.76e-01 1.95e+01

Manufacturing Life-cycle Stage

Monitor/module Nitrogen oxides primary 3.84e-01 1.30e+01

Japanese Electric Grid Sulfur dioxide model/secondary 2.90e-01 9.80e+00

Monitor/module Ammonia primary 1.17e-01 3.96e+00

Japanese Electric Grid Nitrogen oxides model/secondary 9.57e-02 3.23e+00

Monitor/module Hydrofluoric acid primary 8.33e-02 2.82e+00

Monitor/module Hydrochloric acid primary 5.33e-02 1.80e+00

LPG Production Sulfur oxides secondary 3.85e-02 1.30e+00

Backlight Nitrogen oxides primary 2.06e-02 6.97e-01

LPG Production Nitrogen oxides secondary 1.92e-02 6.50e-01

Natural Gas Prod. Nitrogen oxides secondary 1.03e-02 3.48e-01

US electric grid Sulfur dioxide model/secondary 4.83e-03 1.63e-01

Japanese Electric Grid Hydrochloric acid model/secondary 4.06e-03 1.37e-01

US electric grid Nitrogen oxides model/secondary 1.60e-03 5.39e-02

LCD glass mfg. Nitrogen oxides primary 1.43e-03 4.84e-02

Monitor/module Sulfur oxides primary 1.12e-03 3.77e-02

Japanese Electric Grid Hydrofluoric acid model/secondary 9.23e-04 3.12e-02

LPG Production Nitrous oxide secondary 5.45e-04 1.84e-02

Natural Gas Prod. Ammonia secondary 4.64e-04 1.57e-02

Natural Gas Prod. Sulfur oxides secondary 4.35e-04 1.47e-02

Fuel Oil #4 Prod. Sulfur oxides secondary 3.77e-04 1.28e-02

LPG Production Hydrochloric acid secondary 3.39e-04 1.15e-02

Panel components Nitrogen oxides primary 2.88e-04 9.73e-03

LPG Production Hydrogen sulfide secondary 2.77e-04 9.35e-03

Japanese Electric Grid Nitrous oxide model/secondary 2.63e-04 8.89e-03

LPG Production Ammonia secondary 1.96e-04 6.64e-03

Fuel Oil #4 Prod. Nitrogen oxides secondary 1.94e-04 6.54e-03

Fuel Oil #6 Prod. Sulfur oxides secondary 1.86e-04 6.29e-03

US electric grid Hydrochloric acid model/secondary 1.83e-04 6.20e-03

Monitor/module Nitric acid primary 1.37e-04 4.63e-03

Fuel Oil #2 Prod. Sulfur oxides secondary 1.14e-04 3.84e-03

Fuel Oil #6 Prod. Nitrogen oxides secondary 9.76e-05 3.30e-03

LPG Production Hydrofluoric acid secondary 7.71e-05 2.60e-03

Fuel Oil #2 Prod. Nitrogen oxides secondary 5.74e-05 1.94e-03

Monitor/module Phosphoric acid primary 4.75e-05 1.61e-03

US electric grid Hydrofluoric acid model/secondary 4.17e-05 1.41e-03

Natural Gas Prod. Hydrochloric acid secondary 1.94e-05 6.54e-04

Natural Gas Prod. Nitrous oxide secondary 1.27e-05 4.31e-04

Panel components Hydrochloric acid primary 6.44e-06 2.18e-04

Fuel Oil #4 Prod. Nitrous oxide secondary 6.20e-06 2.10e-04

US electric grid Nitrous oxide model/secondary 4.61e-06 1.56e-04

Natural Gas Prod. Hydrofluoric acid secondary 4.40e-06 1.49e-04

Fuel Oil #4 Prod. Hydrochloric acid secondary 3.64e-06 1.23e-04

Fuel Oil #6 Prod. Nitrous oxide secondary 3.46e-06 1.17e-04

Fuel Oil #4 Prod. Hydrogen sulfide secondary 3.43e-06 1.16e-04

LCD glass mfg. Sulfur oxides primary 2.35e-06 7.96e-05
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Table M-20.  LCD LCIA Results for the Acidification Impact Category
Process Group Material LCI Data Type Acidification

(kg SO2 Equivalents)

% of Total

M-82

Fuel Oil #6 Prod. Hydrogen sulfide secondary 2.03e-06 6.87e-05

Fuel Oil #6 Prod. Hydrochloric acid secondary 1.94e-06 6.56e-05

Fuel Oil #4 Prod. Ammonia secondary 1.72e-06 5.83e-05

Fuel Oil #2 Prod. Nitrous oxide secondary 1.69e-06 5.73e-05

Fuel Oil #2 Prod. Hydrochloric acid secondary 1.04e-06 3.50e-05

Fuel Oil #2 Prod. Hydrogen sulfide secondary 8.88e-07 3.00e-05

Fuel Oil #4 Prod. Hydrofluoric acid secondary 8.28e-07 2.80e-05

Fuel Oil #6 Prod. Ammonia secondary 7.50e-07 2.53e-05

Fuel Oil #2 Prod. Ammonia secondary 5.63e-07 1.90e-05

Fuel Oil #6 Prod. Hydrofluoric acid secondary 4.41e-07 1.49e-05

Fuel Oil #2 Prod. Hydrofluoric acid secondary 2.35e-07 7.95e-06

Natural Gas Prod. Hydrogen sulfide secondary 1.99e-07 6.74e-06

Total Manufacturing 1.13e+00 3.82e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Sulfur dioxide model/secondary 9.30e-01 3.14e+01

US electric grid Nitrogen oxides model/secondary 3.08e-01 1.04e+01

US electric grid Hydrochloric acid model/secondary 3.53e-02 1.19e+00

US electric grid Hydrofluoric acid model/secondary 8.03e-03 2.71e-01

US electric grid Nitrous oxide model/secondary 8.88e-04 3.00e-02

Total Use, Maintenance, and Repair 1.28e+00 4.33e+01

End-of-life Life-cycle Stage

LCD landfilling Nitrogen dioxide primary 3.12e-04 1.06e-02

US electric grid Sulfur dioxide model/secondary 1.77e-04 5.97e-03

LCD landfilling Sulfur dioxide primary 6.74e-05 2.28e-03

US electric grid Nitrogen oxides model/secondary 5.83e-05 1.97e-03

LCD incineration Sulfur dioxide secondary 5.23e-05 1.77e-03

US electric grid Hydrochloric acid model/secondary 6.71e-06 2.27e-04

LPG Production Sulfur oxides secondary 3.16e-06 1.07e-04

LPG Production Nitrogen oxides secondary 1.58e-06 5.34e-05

US electric grid Hydrofluoric acid model/secondary 1.52e-06 5.15e-05

LCD landfilling Hydrochloric acid primary 2.17e-07 7.33e-06

US electric grid Nitrous oxide model/secondary 1.68e-07 5.69e-06

LCD landfilling Hydrogen sulfide primary 1.04e-07 3.52e-06

LPG Production Nitrous oxide secondary 4.47e-08 1.51e-06

LPG Production Hydrochloric acid secondary 2.78e-08 9.41e-07

LPG Production Hydrogen sulfide secondary 2.27e-08 7.67e-07

LPG Production Ammonia secondary 1.61e-08 5.45e-07

LPG Production Hydrofluoric acid secondary 6.33e-09 2.14e-07

Natural Gas Prod. Hydrogen sulfide secondary -4.19e-08 -1.42e-06

Natural Gas Prod. Hydrofluoric acid secondary -9.23e-07 -3.12e-05

LCD incineration Hydrogen sulfide secondary -9.64e-07 -3.26e-05

Natural Gas Prod. Nitrous oxide secondary -2.68e-06 -9.04e-05

Fuel Oil #4 Prod. Hydrofluoric acid secondary -3.81e-06 -1.29e-04

Natural Gas Prod. Hydrochloric acid secondary -4.06e-06 -1.37e-04

Fuel Oil #4 Prod. Ammonia secondary -7.95e-06 -2.69e-04

Fuel Oil #4 Prod. Hydrogen sulfide secondary -1.58e-05 -5.35e-04

Fuel Oil #4 Prod. Hydrochloric acid secondary -1.68e-05 -5.67e-04

LCD incineration Ammonia secondary -2.53e-05 -8.56e-04

Fuel Oil #4 Prod. Nitrous oxide secondary -2.86e-05 -9.66e-04

Natural Gas Prod. Sulfur oxides secondary -9.13e-05 -3.08e-03
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Table M-20.  LCD LCIA Results for the Acidification Impact Category
Process Group Material LCI Data Type Acidification

(kg SO2 Equivalents)

% of Total

M-83

Natural Gas Prod. Ammonia secondary -9.75e-05 -3.29e-03

LCD incineration Hydrofluoric acid secondary -2.31e-04 -7.81e-03

LCD incineration Nitrous oxide secondary -4.72e-04 -1.60e-02

LCD incineration Hydrochloric acid secondary -5.91e-04 -2.00e-02

Fuel Oil #4 Prod. Nitrogen oxides secondary -8.92e-04 -3.01e-02

Fuel Oil #4 Prod. Sulfur oxides secondary -1.74e-03 -5.88e-02

Natural Gas Prod. Nitrogen oxides secondary -2.16e-03 -7.30e-02

LCD incineration Nitrogen oxides secondary -6.52e-03 -2.20e-01

LCD incineration Sulfur oxides secondary -1.75e-02 -5.91e-01

Total End-of-life -2.97e-02 -1.00e+00

Total All Life-cycle Stages 2.96e+00 1.00e+02
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M-84

Table M-21.  CRT LCIA Results for the Air Particulates Impact Category
Process Group Materials LCI Data Type Air Particulates

(kg)

% of total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished PM secondary 1.05e-01 3.48e+01

Aluminum Prod. PM secondary 8.90e-03 2.96e+00

Polycarbonate Production PM secondary 6.46e-03 2.15e+00

Invar PM secondary 2.76e-03 9.15e-01

Ferrite mfg. PM secondary 1.72e-03 5.72e-01

ABS Production PM secondary 1.27e-03 4.22e-01

Styrene-butadiene Copolymer Prod. PM secondary 9.93e-04 3.30e-01

Lead PM secondary 8.41e-04 2.79e-01

Polystyrene Prod., high-impact PM secondary 3.02e-04 1.00e-01

Total Materials Processing 1.28e-01 4.25e+01

Manufacturing Life-cycle Stage

LPG Production PM secondary 1.29e-01 4.28e+01

Japanese Electric Grid PM-10 model/secondary 2.00e-03 6.64e-01

Fuel Oil #6 Prod. PM secondary 9.24e-04 3.07e-01

US electric grid PM-10 model/secondary 9.22e-04 3.06e-01

Natural Gas Prod. PM secondary 4.14e-04 1.38e-01

Fuel Oil #2 Prod. PM secondary 3.96e-04 1.31e-01

LPG Production PM-10 secondary 2.25e-04 7.47e-02

Glass/frit PM primary 1.09e-04 3.63e-02

Fuel Oil #4 Prod. PM secondary 4.05e-05 1.34e-02

Fuel Oil #6 Prod. PM-10 secondary 2.33e-06 7.74e-04

Fuel Oil #2 Prod. PM-10 secondary 7.42e-07 2.47e-04

Glass/frit PM primary 6.67e-07 2.21e-04

Fuel Oil #4 Prod. PM-10 secondary 8.70e-08 2.89e-05

Natural Gas Prod. PM-10 secondary 4.94e-09 1.64e-06

Total Manufacturing 1.34e-01 4.45e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid PM-10 model/secondary 5.78e-02 1.92e+01

Total Use, Maintenance and Repair 5.78e-02 1.92e+01

End-of-life Life-cycle Stage

CRT landfilling PM primary 2.08e-04 6.92e-02

US electric grid PM-10 model/secondary 5.78e-06 1.92e-03

LPG Production PM secondary 1.11e-06 3.70e-04

LPG Production PM-10 secondary 1.94e-09 6.45e-07

Natural Gas Prod. PM-10 secondary -2.48e-09 -8.23e-07

CRT Incineration PM-10 secondary -6.30e-08 -2.09e-05

Fuel Oil #4 Prod. PM-10 secondary -9.35e-07 -3.11e-04

Natural Gas Prod. PM secondary -2.08e-04 -6.90e-02

Fuel Oil #4 Prod. PM secondary -4.35e-04 -1.44e-01

CRT Incineration PM secondary -1.83e-02 -6.09e+00

Total End-of-life -1.88e-02 -6.23e+00

Total All Life-cycle Stages 3.01e-01 1.00e+02
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Table M-22.  LCD LCIA Results for the Air Particulates Impact Category
Process Group Materials LCI Data Type Air Particulates (kg) % of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished PM secondary 5.14e-02 4.48e+01

Natural Gas Prod. PM secondary 2.89e-02 2.52e+01

Polycarbonate Production PM secondary 3.61e-03 3.15e+00

Aluminum Prod. PM secondary 3.31e-03 2.89e+00

PMMA Sheet Prod. PM secondary 3.22e-03 2.81e+00

PET Resin Production PM secondary 6.99e-04 6.10e-01

Styrene-butadiene Copolymer Prod. PM secondary 4.34e-04 3.79e-01

Natural Gas Prod. PM-10 secondary 3.45e-07 3.01e-04

Total Materials Processing 9.16e-02 7.99e+01

Manufacturing Life-cycle Stage

Japanese Electric Grid PM-10 model/secondary 6.72e-03 5.87e+00

LPG Production PM secondary 6.19e-03 5.40e+00

Natural Gas Prod. PM secondary 6.53e-04 5.69e-01

US electric grid PM-10 model/secondary 1.12e-04 9.76e-02

Fuel Oil #4 Prod. PM secondary 6.24e-05 5.44e-02

Fuel Oil #6 Prod. PM secondary 3.15e-05 2.75e-02

Panel components PM primary 2.74e-05 2.39e-02

Fuel Oil #2 Prod. PM secondary 1.85e-05 1.61e-02

Monitor/module PM primary 1.10e-05 9.58e-03

LPG Production PM-10 secondary 1.08e-05 9.42e-03

LCD glass mfg. PM primary 5.06e-06 4.41e-03

Fuel Oil #4 Prod. PM-10 secondary 1.34e-07 1.17e-04

Fuel Oil #6 Prod. PM-10 secondary 7.94e-08 6.92e-05

Fuel Oil #2 Prod. PM-10 secondary 3.47e-08 3.02e-05

Natural Gas Prod. PM-10 secondary 7.79e-09 6.79e-06

Total Manufacturing 1.38e-02 1.21e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid PM-10 model/secondary 2.16e-02 1.88e+01

Total Use, Maintenance and Repair 2.16e-02 1.88e+01

End-of-life Life-cycle Stage

LCD landfilling PM primary 5.02e-05 4.38e-02

US electric grid PM-10 model/secondary 4.09e-06 3.57e-03

LPG Production PM secondary 5.08e-07 4.43e-04

Natural Gas Prod. PM-10 secondary -1.63e-09 -1.43e-06

LCD incineration PM-10 secondary -4.08e-08 -3.56e-05

Fuel Oil #4 Prod. PM-10 secondary -6.18e-07 -5.39e-04

Natural Gas Prod. PM secondary -1.37e-04 -1.20e-01

Fuel Oil #4 Prod. PM secondary -2.87e-04 -2.51e-01

LCD incineration PM secondary -1.20e-02 -1.05e+01

Total End-of-life -1.24e-02 -1.08e+01

Total All Life-cycle Stages 1.15e-01 1.00e+02
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Table M-23.  CRT LCIA Results for the Water Eutrophication Impact Category
Process Group Material LCI Data Type Water Eutrophication

(kg Phosphate

Equivalents)

% of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Other nitrogen secondary 1.80e-04 3.73e-01

Steel Prod., cold-rolled, semi-finished COD secondary 1.61e-04 3.34e-01

Aluminum Prod. Phosphate (PO43-) secondary 9.44e-05 1.96e-01

Polycarbonate Production Phosphate (PO43-) secondary 4.84e-05 1.00e-01

ABS Production Ammonia secondary 3.70e-05 7.67e-02

Lead Phosphate (PO43-) secondary 2.79e-05 5.79e-02

ABS Production COD secondary 2.05e-05 4.25e-02

Polycarbonate Production COD secondary 2.03e-05 4.22e-02

ABS Production Other nitrogen secondary 1.78e-05 3.69e-02

Steel Prod., cold-rolled, semi-finished Ammonia secondary 1.68e-05 3.48e-02

Aluminum Prod. Other nitrogen secondary 1.23e-05 2.56e-02

Steel Prod., cold-rolled, semi-finished Phosphorus (yellow or white) secondary 1.20e-05 2.48e-02

Aluminum Prod. Nitrogen secondary 1.10e-05 2.28e-02

Invar Other nitrogen secondary 5.96e-06 1.24e-02

Invar COD secondary 5.80e-06 1.20e-02

Ferrite mfg. COD secondary 5.66e-06 1.18e-02

Invar Ammonia secondary 4.91e-06 1.02e-02

Aluminum Prod. Nitrate secondary 4.56e-06 9.47e-03

Styrene-butadiene Copolymer Prod. COD secondary 4.10e-06 8.50e-03

Lead Nitrogen secondary 3.77e-06 7.83e-03

Polycarbonate Production Nitrogen secondary 3.49e-06 7.24e-03

Lead Other nitrogen secondary 3.06e-06 6.36e-03

Ferrite mfg. Phosphate (PO43-) secondary 3.04e-06 6.31e-03

ABS Production Nitrate secondary 3.01e-06 6.24e-03

Styrene-butadiene Copolymer Prod. Other nitrogen secondary 1.74e-06 3.61e-03

Invar Nitrates/nitrites secondary 1.62e-06 3.37e-03

Ferrite mfg. Ammonia secondary 1.58e-06 3.29e-03

Steel Prod., cold-rolled, semi-finished Phosphate (PO43-) secondary 1.44e-06 2.98e-03

Ferrite mfg. Other nitrogen secondary 1.27e-06 2.65e-03

Polystyrene Prod., high-impact COD secondary 1.20e-06 2.48e-03

Aluminum Prod. COD secondary 1.18e-06 2.44e-03

Styrene-butadiene Copolymer Prod. Ammonia ions secondary 1.17e-06 2.42e-03

Lead Nitrate secondary 9.00e-07 1.87e-03

Polycarbonate Production Ammonia secondary 7.11e-07 1.48e-03

Steel Prod., cold-rolled, semi-finished Nitrates/nitrites secondary 6.71e-07 1.39e-03

Polystyrene Prod., high-impact Nitrogen secondary 5.08e-07 1.05e-03

Ferrite mfg. Nitrate secondary 4.04e-07 8.38e-04

Polystyrene Prod., high-impact Ammonia secondary 3.10e-07 6.44e-04

Lead COD secondary 2.92e-07 6.07e-04

Styrene-butadiene Copolymer Prod. Nitrate secondary 2.90e-07 6.01e-04

Ferrite mfg. Phosphorus (yellow or white) secondary 5.76e-08 1.20e-04

Invar Phosphorus (yellow or white) secondary 4.85e-08 1.01e-04

ABS Production Phosphate (PO43-) secondary 4.62e-08 9.59e-05

Polycarbonate Production Nitrate secondary 4.62e-08 9.58e-05

Polystyrene Prod., high-impact Nitrate secondary 3.02e-08 6.27e-05

Total Materials Processing 7.22e-04 1.50e+00

Manufacturing Life-cycle Stage
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Table M-23.  CRT LCIA Results for the Water Eutrophication Impact Category
Process Group Material LCI Data Type Water Eutrophication

(kg Phosphate

Equivalents)

% of Total
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LPG Production COD secondary 3.49e-02 7.24e+01

LPG Production Ammonia ions secondary 9.04e-03 1.88e+01

CRT tube mfg. Nitrogen primary 3.02e-03 6.26e+00

CRT tube mfg. COD primary 1.59e-04 3.30e-01

CRT tube mfg. Phosphorus (yellow or white) primary 1.54e-04 3.21e-01

Fuel Oil #6 Prod. COD secondary 1.18e-04 2.45e-01

Fuel Oil #2 Prod. COD secondary 9.79e-05 2.03e-01

Fuel Oil #6 Prod. Ammonia ions secondary 3.01e-05 6.24e-02

Fuel Oil #2 Prod. Ammonia ions secondary 2.51e-05 5.21e-02

Fuel Oil #4 Prod. COD secondary 7.96e-06 1.65e-02

LPG Production Nitrate secondary 6.06e-06 1.26e-02

Fuel Oil #4 Prod. Ammonia ions secondary 2.04e-06 4.23e-03

CRT tube mfg. Phosphate as P2O5 primary 1.62e-06 3.36e-03

Natural Gas Prod. COD secondary 7.15e-07 1.49e-03

Glass/frit Nitrates/nitrites primary 3.95e-07 8.21e-04

Glass/frit COD primary 1.81e-07 3.75e-04

Natural Gas Prod. Ammonia ions secondary 1.11e-07 2.30e-04

Fuel Oil #6 Prod. Nitrate secondary 2.43e-08 5.04e-05

Fuel Oil #2 Prod. Nitrate secondary 1.73e-08 3.58e-05

LPG Production Other nitrogen secondary 6.62e-09 1.37e-05

Natural Gas Prod. Nitrate secondary 1.50e-09 3.12e-06

Fuel Oil #4 Prod. Nitrate secondary 1.47e-09 3.05e-06

Fuel Oil #6 Prod. Other nitrogen secondary 2.24e-11 4.65e-08

Fuel Oil #2 Prod. Other nitrogen secondary 1.86e-11 3.85e-08

Fuel Oil #4 Prod. Other nitrogen secondary 1.51e-12 3.13e-09

Natural Gas Prod. Other nitrogen secondary 1.34e-13 2.78e-10

Total Manufacturing 4.76e-02 9.87e+01

Use, Maintenance and Repair Life-cycle Stage

Total Use, Maintenance and Repair 0.00e+00 0.00e+00

End-of-life Life-cycle Stage

CRT landfilling COD primary 2.13e-06 4.43e-03

CRT landfilling Ammonia primary 4.62e-07 9.59e-04

LPG Production COD secondary 3.01e-07 6.25e-04

LPG Production Ammonia ions secondary 7.80e-08 1.62e-04

LPG Production Nitrate secondary 5.23e-11 1.09e-07

LPG Production Other nitrogen secondary 5.71e-14 1.19e-10

Natural Gas Prod. Other nitrogen secondary -6.71e-14 -1.39e-10

CRT Incineration Other nitrogen secondary -1.04e-12 -2.16e-09

Fuel Oil #4 Prod. Other nitrogen secondary -1.62e-11 -3.37e-08

Natural Gas Prod. Nitrate secondary -7.54e-10 -1.57e-06

Fuel Oil #4 Prod. Nitrate secondary -1.58e-08 -3.27e-05

Natural Gas Prod. Ammonia ions secondary -5.56e-08 -1.15e-04

CRT Incineration Nitrate secondary -1.80e-07 -3.73e-04

Natural Gas Prod. COD secondary -3.59e-07 -7.45e-04

CRT Incineration Ammonia secondary -1.80e-06 -3.74e-03

CRT Incineration COD secondary -3.21e-06 -6.65e-03

Fuel Oil #4 Prod. Ammonia ions secondary -2.19e-05 -4.55e-02



APPENDIX M

Table M-23.  CRT LCIA Results for the Water Eutrophication Impact Category
Process Group Material LCI Data Type Water Eutrophication

(kg Phosphate

Equivalents)

% of Total

M-88

Fuel Oil #4 Prod. COD secondary -8.56e-05 -1.78e-01

Total End-of-life -1.10e-04 -2.29e-01

Total All Manufacturing Stages 4.82e-02 1.00e+02
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Table M-24.  LCD LCIA Results for the Water Eutrophication Impact Category
Process Group Material LCI Data Type Water Eutrophication 

(kg Phosphate

Equivalents)

% of Total

Materials Processing Life-cycle Stage

PMMA Sheet Prod. Ammonia secondary 1.97e-04 3.97e-01

Steel Prod., cold-rolled, semi-finished Other nitrogen secondary 8.81e-05 1.78e-01

Steel Prod., cold-rolled, semi-finished COD secondary 7.89e-05 1.59e-01

Natural Gas Prod. COD secondary 5.00e-05 1.01e-01

PMMA Sheet Prod. Phosphate (PO43-) secondary 4.86e-05 9.80e-02

Aluminum Prod. Phosphate (PO43-) secondary 3.51e-05 7.09e-02

Polycarbonate Production Phosphate (PO43-) secondary 2.70e-05 5.45e-02

PMMA Sheet Prod. COD secondary 2.19e-05 4.43e-02

Polycarbonate Production COD secondary 1.13e-05 2.29e-02

Steel Prod., cold-rolled, semi-finished Ammonia secondary 8.21e-06 1.66e-02

Natural Gas Prod. Ammonia ions secondary 7.75e-06 1.56e-02

PMMA Sheet Prod. Nitrates/nitrites secondary 7.67e-06 1.55e-02

Steel Prod., cold-rolled, semi-finished Phosphorus (yellow or white) secondary 5.86e-06 1.18e-02

Aluminum Prod. Other nitrogen secondary 4.60e-06 9.27e-03

PET Resin Production COD secondary 4.39e-06 8.86e-03

Aluminum Prod. Nitrogen secondary 4.09e-06 8.25e-03

Polycarbonate Production Nitrogen secondary 1.95e-06 3.93e-03

Styrene-butadiene Copolymer Prod. COD secondary 1.79e-06 3.61e-03

Aluminum Prod. Nitrate secondary 1.70e-06 3.43e-03

PMMA Sheet Prod. Other nitrogen secondary 9.66e-07 1.95e-03

Styrene-butadiene Copolymer Prod. Other nitrogen secondary 7.60e-07 1.53e-03

Steel Prod., cold-rolled, semi-finished Phosphate (PO43-) secondary 7.03e-07 1.42e-03

Styrene-butadiene Copolymer Prod. Ammonia ions secondary 5.11e-07 1.03e-03

Aluminum Prod. COD secondary 4.38e-07 8.83e-04

Polycarbonate Production Ammonia secondary 3.97e-07 8.01e-04

Steel Prod., cold-rolled, semi-finished Nitrates/nitrites secondary 3.29e-07 6.63e-04

Styrene-butadiene Copolymer Prod. Nitrate secondary 1.27e-07 2.55e-04

Natural Gas Prod. Nitrate secondary 1.05e-07 2.12e-04

PET Resin Production Other nitrogen secondary 3.81e-08 7.69e-05

Polycarbonate Production Nitrate secondary 2.58e-08 5.20e-05

PET Resin Production Ammonia ions secondary 2.33e-08 4.70e-05

PET Resin Production Nitrate secondary 9.08e-09 1.83e-05

Natural Gas Prod. Other nitrogen secondary 9.34e-12 1.88e-08

Total Materials Processing 6.10e-04 1.23e+00

Manufacturing Life-cycle Stage

Monitor/module Nitrogen primary 3.33e-02 6.72e+01

Monitor/module Phosphorus (yellow or white) primary 1.32e-02 2.66e+01

LPG Production COD secondary 1.67e-03 3.38e+00

LPG Production Ammonia ions secondary 4.34e-04 8.75e-01

Panel components Nitrogen primary 2.40e-04 4.84e-01

Panel components Phosphorus (yellow or white) primary 7.60e-05 1.53e-01

Monitor/module COD primary 5.91e-05 1.19e-01

Panel components COD primary 4.86e-05 9.81e-02

Fuel Oil #4 Prod. COD secondary 1.23e-05 2.47e-02

Fuel Oil #2 Prod. COD secondary 4.57e-06 9.22e-03

Fuel Oil #6 Prod. COD secondary 4.02e-06 8.11e-03

Fuel Oil #4 Prod. Ammonia ions secondary 3.14e-06 6.33e-03

Fuel Oil #2 Prod. Ammonia ions secondary 1.17e-06 2.36e-03



APPENDIX M

Table M-24.  LCD LCIA Results for the Water Eutrophication Impact Category
Process Group Material LCI Data Type Water Eutrophication 

(kg Phosphate

Equivalents)

% of Total
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Natural Gas Prod. COD secondary 1.13e-06 2.28e-03

Fuel Oil #6 Prod. Ammonia ions secondary 1.02e-06 2.07e-03

LPG Production Nitrate secondary 2.91e-07 5.86e-04

Natural Gas Prod. Ammonia ions secondary 1.75e-07 3.53e-04

LCD glass mfg. Nitrate primary 1.83e-08 3.70e-05

LCD glass mfg. COD primary 8.36e-09 1.69e-05

Natural Gas Prod. Nitrate secondary 2.37e-09 4.78e-06

Fuel Oil #4 Prod. Nitrate secondary 2.26e-09 4.56e-06

Fuel Oil #6 Prod. Nitrate secondary 8.26e-10 1.67e-06

Fuel Oil #2 Prod. Nitrate secondary 8.06e-10 1.63e-06

LPG Production Other nitrogen secondary 3.17e-10 6.41e-07

Fuel Oil #4 Prod. Other nitrogen secondary 2.33e-12 4.69e-09

Fuel Oil #2 Prod. Other nitrogen secondary 8.67e-13 1.75e-09

Fuel Oil #6 Prod. Other nitrogen secondary 7.62e-13 1.54e-09

Natural Gas Prod. Other nitrogen secondary 2.11e-13 4.25e-10

Total Manufacturing 4.90e-02 9.89e+01

Use, Maintenance and Repair Life-cycle Stage

Total Use, Maintenance and Repair 0.00e+00 0.00e+00

End-of-life Life-cycle Stage

LCD landfilling COD primary 5.14e-07 1.04e-03

LPG Production COD secondary 1.37e-07 2.77e-04

LCD landfilling Ammonia primary 1.11e-07 2.25e-04

LPG Production Ammonia ions secondary 3.56e-08 7.19e-05

LPG Production Nitrate secondary 2.39e-11 4.81e-08

LPG Production Other nitrogen secondary 2.61e-14 5.26e-11

Natural Gas Prod. Other nitrogen secondary -4.43e-14 -8.93e-11

LCD incineration Other nitrogen secondary -6.75e-13 -1.36e-09

Fuel Oil #4 Prod. Other nitrogen secondary -1.07e-11 -2.16e-08

Natural Gas Prod. Nitrate secondary -4.98e-10 -1.00e-06

Fuel Oil #4 Prod. Nitrate secondary -1.04e-08 -2.10e-05

Natural Gas Prod. Ammonia ions secondary -3.67e-08 -7.41e-05

LCD incineration Nitrate secondary -1.17e-07 -2.35e-04

Natural Gas Prod. COD secondary -2.37e-07 -4.78e-04

LCD incineration Ammonia secondary -1.40e-06 -2.83e-03

LCD incineration COD secondary -3.16e-06 -6.38e-03

Fuel Oil #4 Prod. Ammonia ions secondary -1.45e-05 -2.92e-02

Fuel Oil #4 Prod. COD secondary -5.65e-05 -1.14e-01

Total End-of-life -7.51e-05 -1.52e-01

Total All Life-cycle Stages 4.96e-02 1.00e+02
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Table M-25.  CRT LCIA Results for the Water Quality, BOD Impact Category
Process Group Material LCI Data Type BOD (kg) % of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished BOD secondary 2.51e-04 1.29e-01

Polycarbonate Production BOD secondary 8.68e-05 4.45e-02

Styrene-butadiene Copolymer Prod. BOD secondary 1.65e-05 8.48e-03

ABS Production BOD secondary 1.40e-05 7.17e-03

Polystyrene Prod., high-impact BOD secondary 6.80e-06 3.49e-03

Invar BOD secondary 6.65e-06 3.41e-03

Ferrite mfg. BOD secondary 4.74e-06 2.43e-03

Aluminum Prod. BOD secondary 4.03e-06 2.06e-03

Lead BOD secondary 2.48e-06 1.27e-03

Total Materials Processing 3.93e-04 2.02e-01

Manufacturing Life-cycle Stage

LPG Production BOD secondary 1.88e-01 9.61e+01

CRT tube mfg. BOD primary 6.39e-03 3.28e+00

Fuel Oil #6 Prod. BOD secondary 6.34e-04 3.25e-01

Fuel Oil #2 Prod. BOD secondary 5.26e-04 2.70e-01

Fuel Oil #4 Prod. BOD secondary 4.28e-05 2.19e-02

Glass/frit BOD primary 8.20e-06 4.21e-03

Natural Gas Prod. BOD secondary 4.00e-06 2.05e-03

Total Manufacturing 1.95e-01 1.00e+02

Use, Maintenance and Repair Life-cycle Stage

Total Use, Maintenance and Repair 0.00e+00 0.00e+00

End-of-life Life-cycle Stage

CRT landfilling BOD primary 1.17e-05 5.98e-03

LPG Production BOD secondary 1.62e-06 8.30e-04

Natural Gas Prod. BOD secondary -2.01e-06 -1.03e-03

CRT Incineration BOD secondary -1.70e-05 -8.74e-03

Fuel Oil #4 Prod. BOD secondary -4.60e-04 -2.36e-01

Total End-of-life -4.65e-04 -2.39e-01

Total All Life-cycle Stages 1.95e-01 1.00e+02



APPENDIX M

M-92

Table M-26.  LCD LCIA Results for the Water Quality, BOD Impact Category
Process Group Material LCI Data Type BOD (kg) % of Total

Materials Processing Life-cycle Stage

Natural Gas Prod. BOD secondary 2.80e-04 9.88e-01

PMMA Sheet Prod. BOD secondary 2.30e-04 8.12e-01

Steel Prod., cold-rolled, semi-finished BOD secondary 1.23e-04 4.34e-01

PET Resin Production BOD secondary 8.17e-05 2.88e-01

Polycarbonate Production BOD secondary 4.85e-05 1.71e-01

Styrene-butadiene Copolymer Prod. BOD secondary 7.23e-06 2.55e-02

Aluminum Prod. BOD secondary 1.50e-06 5.29e-03

Total Materials Processing 7.72e-04 2.72e+00

Manufacturing Life-cycle Stage

Monitor/module BOD primary 1.74e-02 6.15e+01

LPG Production BOD secondary 9.00e-03 3.18e+01

Panel components BOD primary 1.34e-03 4.74e+00

Fuel Oil #4 Prod. BOD secondary 6.59e-05 2.33e-01

Fuel Oil #2 Prod. BOD secondary 2.46e-05 8.67e-02

Fuel Oil #6 Prod. BOD secondary 2.16e-05 7.62e-02

Natural Gas Prod. BOD secondary 6.31e-06 2.23e-02

LCD glass mfg. BOD primary 3.80e-07 1.34e-03

Total Manufacturing 2.79e-02 9.84e+01

Use, Maintenance and Repair Life-cycle Stage

Total Use, Maintenance and Repair 0.00e+00 0.00e+00

End-of-life Life-cycle Stage

LCD landfilling BOD primary 2.81e-06 9.91e-03

LPG Production BOD secondary 7.39e-07 2.61e-03

Natural Gas Prod. BOD secondary -1.33e-06 -4.68e-03

LCD incineration BOD secondary -1.70e-05 -5.99e-02

Fuel Oil #4 Prod. BOD secondary -3.04e-04 -1.07e+00

Total End-of-life -3.18e-04 -1.12e+00

Total All Life-cycle Stages 2.83e-02 1.00e+02
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Table M-27.  CRT LCIA Results for the Water Quality, TSS Impact Category
Process Group Material LCI Data Type Total Suspended

Solids (kg)

% of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Suspended solids secondary 2.04e-03 2.34e-01

Aluminum Prod. Suspended solids secondary 1.74e-03 1.99e-01

Polycarbonate Production Suspended solids secondary 1.11e-03 1.27e-01

ABS Production Suspended solids secondary 1.02e-03 1.16e-01

Invar Suspended solids secondary 8.30e-04 9.49e-02

Lead Suspended solids secondary 3.80e-04 4.34e-02

Styrene-butadiene Copolymer Prod. Suspended solids secondary 3.06e-04 3.50e-02

Ferrite mfg. Suspended solids secondary 2.45e-04 2.81e-02

Polystyrene Prod., high-impact Suspended solids secondary 5.14e-05 5.88e-03

Total Materials Processing 7.72e-03 8.83e-01

Manufacturing Life-cycle Stage

LPG Production Suspended solids secondary 8.51e-01 9.74e+01

Glass/frit Suspended solids primary 7.23e-03 8.26e-01

CRT tube mfg. Suspended solids primary 4.63e-03 5.30e-01

Fuel Oil #6 Prod. Suspended solids secondary 2.88e-03 3.29e-01

Fuel Oil #2 Prod. Suspended solids secondary 2.39e-03 2.73e-01

Fuel Oil #4 Prod. Suspended solids secondary 1.94e-04 2.22e-02

Japanese Electric Grid Suspended solids model/secondary 2.27e-05 2.60e-03

Natural Gas Prod. Suspended solids secondary 1.72e-05 1.97e-03

Total Manufacturing 8.69e-01 9.94e+01

Use, Maintenance and Repair Life-cycle Stage

Total Use, Maintenance and Repair 0.00e+00 0.00e+00

End-of-life Life-cycle Stage

CRT landfilling Suspended solids primary 5.52e-05 6.31e-03

LPG Production Suspended solids secondary 7.35e-06 8.40e-04

Natural Gas Prod. Suspended solids secondary -8.64e-06 -9.88e-04

CRT Incineration Suspended solids secondary -7.55e-05 -8.63e-03

Fuel Oil #4 Prod. Suspended solids secondary -2.09e-03 -2.39e-01

Total End-of-life -2.11e-03 -2.41e-01

Total All Life-cycle Stages 8.74e-01 1.00e+02
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Table M-28.  LCD LCIA Results for the Water Quality, TSS Impact Category
Process Group Material LCI Data Type Total Suspended Solids (kg) % of Total

Materials Processing Life-cycle Stage

PMMA Sheet Prod. Suspended solids secondary 1.34e-03 2.18e+00

Natural Gas Prod. Suspended solids secondary 1.20e-03 1.96e+00

Steel Prod., cold-rolled, semi-finished Suspended solids secondary 1.00e-03 1.63e+00

Aluminum Prod. Suspended solids secondary 6.48e-04 1.05e+00

Polycarbonate Production Suspended solids secondary 6.19e-04 1.01e+00

Styrene-butadiene Copolymer Prod. Suspended solids secondary 1.34e-04 2.18e-01

PET Resin Production Suspended solids secondary 3.45e-05 5.61e-02

Total Materials Processing 4.98e-03 8.10e+00

Manufacturing Life-cycle Stage

LPG Production Suspended solids secondary 4.09e-02 6.64e+01

Monitor/module Suspended solids primary 1.55e-02 2.52e+01

Panel components Suspended solids primary 6.46e-04 1.05e+00

LCD glass mfg. Suspended solids primary 3.35e-04 5.44e-01

Fuel Oil #4 Prod. Suspended solids secondary 2.99e-04 4.86e-01

Fuel Oil #2 Prod. Suspended solids secondary 1.12e-04 1.81e-01

Fuel Oil #6 Prod. Suspended solids secondary 9.81e-05 1.59e-01

Japanese Electric Grid Suspended solids model/secondary 7.63e-05 1.24e-01

Natural Gas Prod. Suspended solids secondary 2.72e-05 4.42e-02

Total Manufacturing 5.80e-02 9.42e+01

Use, Maintenance and Repair Life-cycle Stage

Total Use, Maintenance and Repair 0.00e+00 0.00e+00

End-of-life Life-cycle Stage

LCD landfilling Suspended solids primary 1.33e-05 2.16e-02

LPG Production Suspended solids secondary 3.35e-06 5.45e-03

Natural Gas Prod. Suspended solids secondary -5.71e-06 -9.28e-03

LCD incineration Suspended solids secondary -7.69e-05 -1.25e-01

Fuel Oil #4 Prod. Suspended solids secondary -1.38e-03 -2.24e+00

Total End-of-life -1.44e-03 -2.35e+00

Total All Life-cycle Stages 6.15e-02 1.00e+02
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Table M-29.  CRT LCIA Results for the Radioactivity Impact Category
Process Group Material LCI Data Type Radioactivity (Bq) % of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Plutonium-241 (isotope) secondary 2.40e+07 6.23e+01

Invar Plutonium-241 (isotope) secondary 6.80e+06 1.77e+01

Ferrite mfg. Plutonium-241 (isotope) secondary 6.64e+06 1.72e+01

Steel Prod., cold-rolled, semi-finished Plutonium-240 (isotope) secondary 1.04e+05 2.69e-01

Steel Prod., cold-rolled, semi-finished Cesium-135 (isotope) secondary 9.38e+04 2.43e-01

Steel Prod., cold-rolled, semi-finished Radon-222 (isotope) secondary 8.77e+04 2.28e-01

Steel Prod., cold-rolled, semi-finished Plutonium-239 (isotope) secondary 7.29e+04 1.89e-01

Invar Plutonium-240 (isotope) secondary 2.94e+04 7.62e-02

Ferrite mfg. Plutonium-240 (isotope) secondary 2.87e+04 7.44e-02

Invar Cesium-135 (isotope) secondary 2.65e+04 6.89e-02

Ferrite mfg. Cesium-135 (isotope) secondary 2.59e+04 6.73e-02

Invar Radon-222 (isotope) secondary 2.48e+04 6.45e-02

Ferrite mfg. Radon-222 (isotope) secondary 2.42e+04 6.30e-02

Invar Plutonium-239 (isotope) secondary 2.06e+04 5.36e-02

Ferrite mfg. Plutonium-239 (isotope) secondary 2.01e+04 5.23e-02

Steel Prod., cold-rolled, semi-finished Strontium-90 (isotope) secondary 1.40e+04 3.64e-02

Invar Strontium-90 (isotope) secondary 3.97e+03 1.03e-02

Ferrite mfg. Strontium-90 (isotope) secondary 3.87e+03 1.01e-02

Steel Prod., cold-rolled, semi-finished Tritium-3 (isotope) secondary 2.50e+03 6.50e-03

Steel Prod., cold-rolled, semi-finished radioactive gas (unspecified) secondary 1.83e+03 4.76e-03

Steel Prod., cold-rolled, semi-finished Xenon-133 (isotope) secondary 1.56e+03 4.04e-03

Ferrite mfg. Radioactive substance (unspecified) secondary 8.77e+02 2.28e-03

Steel Prod., cold-rolled, semi-finished Radium-226 (isotope) secondary 8.66e+02 2.25e-03

Invar Tritium-3 (isotope) secondary 7.09e+02 1.84e-03

Ferrite mfg. Tritium-3 (isotope) secondary 6.92e+02 1.80e-03

Invar radioactive gas (unspecified) secondary 5.19e+02 1.35e-03

Steel Prod., cold-rolled, semi-finished Thorium-230 (isotope) secondary 5.15e+02 1.34e-03

Ferrite mfg. radioactive gas (unspecified) secondary 5.07e+02 1.32e-03

Invar Xenon-133 (isotope) secondary 4.41e+02 1.15e-03

Ferrite mfg. Xenon-133 (isotope) secondary 4.30e+02 1.12e-03

Steel Prod., cold-rolled, semi-finished Plutonium-242 (isotope) secondary 3.91e+02 1.02e-03

Steel Prod., cold-rolled, semi-finished Curium-244 (isotope) secondary 3.90e+02 1.01e-03

Steel Prod., cold-rolled, semi-finished Uranium-234 (isotope) secondary 3.15e+02 8.19e-04

Ferrite mfg. Radium-226 (isotope) secondary 2.39e+02 6.21e-04

Steel Prod., cold-rolled, semi-finished Americium-241 (isotope) secondary 1.92e+02 4.99e-04

Ferrite mfg. Thorium-230 (isotope) secondary 1.42e+02 3.70e-04

Steel Prod., cold-rolled, semi-finished Krypton-85 (isotope) secondary 1.11e+02 2.89e-04

Invar Plutonium-242 (isotope) secondary 1.11e+02 2.88e-04

Invar Curium-244 (isotope) secondary 1.10e+02 2.87e-04

Ferrite mfg. Plutonium-242 (isotope) secondary 1.08e+02 2.81e-04

Ferrite mfg. Curium-244 (isotope) secondary 1.08e+02 2.80e-04

Invar Radium-226 (isotope) secondary 1.04e+02 2.71e-04

Steel Prod., cold-rolled, semi-finished Uranium-238 (isotope) secondary 9.28e+01 2.41e-04

Invar Uranium-234 (isotope) secondary 8.74e+01 2.27e-04

Ferrite mfg. Uranium-234 (isotope) secondary 8.72e+01 2.26e-04

Steel Prod., cold-rolled, semi-finished Samarium-151 (isotope) secondary 8.67e+01 2.25e-04

Steel Prod., cold-rolled, semi-finished Neptunium-237 (isotope) secondary 6.02e+01 1.56e-04

Invar Americium-241 (isotope) secondary 5.44e+01 1.41e-04

Ferrite mfg. Americium-241 (isotope) secondary 5.31e+01 1.38e-04

Invar Krypton-85 (isotope) secondary 3.15e+01 8.18e-05
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Ferrite mfg. Krypton-85 (isotope) secondary 3.07e+01 7.99e-05

Ferrite mfg. Uranium-238 (isotope) secondary 2.56e+01 6.66e-05

Invar Samarium-151 (isotope) secondary 2.45e+01 6.37e-05

Invar Uranium-238 (isotope) secondary 2.45e+01 6.35e-05

Ferrite mfg. Samarium-151 (isotope) secondary 2.40e+01 6.22e-05

Steel Prod., cold-rolled, semi-finished Carbon-14 (isotope) secondary 1.91e+01 4.95e-05

Invar Neptunium-237 (isotope) secondary 1.71e+01 4.43e-05

Ferrite mfg. Neptunium-237 (isotope) secondary 1.66e+01 4.32e-05

Invar Radioactive substance (unspecified) secondary 8.13e+00 2.11e-05

Steel Prod., cold-rolled, semi-finished Radium-222 (isotope) secondary 6.66e+00 1.73e-05

Steel Prod., cold-rolled, semi-finished Uranium-235 (isotope) secondary 5.85e+00 1.52e-05

Invar Carbon-14 (isotope) secondary 5.40e+00 1.40e-05

Ferrite mfg. Carbon-14 (isotope) secondary 5.27e+00 1.37e-05

Invar Thorium-230 (isotope) secondary 5.10e+00 1.33e-05

Steel Prod., cold-rolled, semi-finished Americium-243 (isotope) secondary 4.19e+00 1.09e-05

Steel Prod., cold-rolled, semi-finished Technetium-99M (isotope) secondary 2.86e+00 7.43e-06

Steel Prod., cold-rolled, semi-finished Thorium-228 (isotope) secondary 2.49e+00 6.48e-06

Steel Prod., cold-rolled, semi-finished Radon-220 (isotope) secondary 2.03e+00 5.26e-06

Invar Radium-222 (isotope) secondary 1.91e+00 4.95e-06

Ferrite mfg. Radium-222 (isotope) secondary 1.86e+00 4.83e-06

Invar Uranium-234 (isotope) secondary 1.86e+00 4.83e-06

Invar Uranium-238 (isotope) secondary 1.80e+00 4.67e-06

Ferrite mfg. Uranium-235 (isotope) secondary 1.62e+00 4.20e-06

Invar Uranium-235 (isotope) secondary 1.58e+00 4.10e-06

Steel Prod., cold-rolled, semi-finished Radium-228 (isotope) secondary 1.30e+00 3.37e-06

Invar Americium-243 (isotope) secondary 1.19e+00 3.08e-06

Ferrite mfg. Americium-243 (isotope) secondary 1.16e+00 3.00e-06

Steel Prod., cold-rolled, semi-finished Polonium-210 (isotope) secondary 1.13e+00 2.92e-06

Invar Technetium-99M (isotope) secondary 8.10e-01 2.10e-06

Ferrite mfg. Technetium-99M (isotope) secondary 7.91e-01 2.05e-06

Invar Thorium-228 (isotope) secondary 7.52e-01 1.95e-06

Ferrite mfg. Thorium-228 (isotope) secondary 7.34e-01 1.91e-06

Steel Prod., cold-rolled, semi-finished Lead-210 (isotope) secondary 6.54e-01 1.70e-06

Steel Prod., cold-rolled, semi-finished Radium-224 (isotope) secondary 6.05e-01 1.57e-06

Invar Radon-220 (isotope) secondary 5.80e-01 1.51e-06

Ferrite mfg. Radon-220 (isotope) secondary 5.66e-01 1.47e-06

Invar Radium-228 (isotope) secondary 3.90e-01 1.01e-06

Ferrite mfg. Radium-228 (isotope) secondary 3.81e-01 9.89e-07

Steel Prod., cold-rolled, semi-finished Zirconium-93 (isotope) secondary 3.76e-01 9.77e-07

Invar Polonium-210 (isotope) secondary 3.21e-01 8.35e-07

Steel Prod., cold-rolled, semi-finished Cesium-137 (isotope) secondary 3.19e-01 8.27e-07

Ferrite mfg. Polonium-210 (isotope) secondary 3.14e-01 8.15e-07

Steel Prod., cold-rolled, semi-finished Protactinium-234 (isotope) secondary 2.01e-01 5.23e-07

Steel Prod., cold-rolled, semi-finished Thorium-234 (isotope) secondary 2.01e-01 5.23e-07

Steel Prod., cold-rolled, semi-finished Silver-110M (isotope) secondary 1.88e-01 4.88e-07

Invar Lead-210 (isotope) secondary 1.87e-01 4.85e-07

Invar Radium-224 (isotope) secondary 1.83e-01 4.75e-07

Ferrite mfg. Lead-210 (isotope) secondary 1.82e-01 4.73e-07

Ferrite mfg. Radium-224 (isotope) secondary 1.78e-01 4.63e-07

Steel Prod., cold-rolled, semi-finished Potassium-40 (isotope) secondary 1.75e-01 4.54e-07

Invar Radium-226 (isotope) secondary 1.41e-01 3.66e-07
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Invar Thorium-230 (isotope) secondary 1.41e-01 3.66e-07

Steel Prod., cold-rolled, semi-finished Cobalt-58 (isotope) secondary 1.26e-01 3.27e-07

Steel Prod., cold-rolled, semi-finished Tin-126 (isotope) secondary 1.18e-01 3.07e-07

Invar Zirconium-93 (isotope) secondary 1.07e-01 2.77e-07

Ferrite mfg. Zirconium-93 (isotope) secondary 1.04e-01 2.70e-07

Ferrite mfg. Cesium-137 (isotope) secondary 8.80e-02 2.29e-07

Steel Prod., cold-rolled, semi-finished Cobalt-60 (isotope) secondary 7.90e-02 2.05e-07

Invar Uranium-235 (isotope) secondary 7.81e-02 2.03e-07

Invar Cesium-137 (isotope) secondary 7.42e-02 1.93e-07

Steel Prod., cold-rolled, semi-finished Selenium-79 (isotope) secondary 6.76e-02 1.75e-07

Steel Prod., cold-rolled, semi-finished 

Radioactive aerosols and halogenes

(unspecified) secondary 5.74e-02 1.49e-07

Invar Protactinium-234 (isotope) secondary 5.70e-02 1.48e-07

Invar Thorium-234 (isotope) secondary 5.70e-02 1.48e-07

Ferrite mfg. Protactinium-234 (isotope) secondary 5.57e-02 1.45e-07

Ferrite mfg. Thorium-234 (isotope) secondary 5.57e-02 1.45e-07

Invar Silver-110M (isotope) secondary 5.32e-02 1.38e-07

Ferrite mfg. Silver-110M (isotope) secondary 5.19e-02 1.35e-07

Invar Potassium-40 (isotope) secondary 4.99e-02 1.30e-07

Ferrite mfg. Potassium-40 (isotope) secondary 4.87e-02 1.27e-07

Steel Prod., cold-rolled, semi-finished Thorium-232 (isotope) secondary 4.65e-02 1.21e-07

Steel Prod., cold-rolled, semi-finished Curium-245 (isotope) secondary 4.35e-02 1.13e-07

Steel Prod., cold-rolled, semi-finished Antimony-124 (isotope) secondary 4.33e-02 1.12e-07

Steel Prod., cold-rolled, semi-finished Cesium-134 (isotope) secondary 3.88e-02 1.01e-07

Invar Cobalt-58 (isotope) secondary 3.57e-02 9.26e-08

Ferrite mfg. Cobalt-58 (isotope) secondary 3.48e-02 9.04e-08

Invar Tin-126 (isotope) secondary 3.35e-02 8.69e-08

Ferrite mfg. Tin-126 (isotope) secondary 3.27e-02 8.48e-08

Invar Cobalt-60 (isotope) secondary 2.24e-02 5.81e-08

Ferrite mfg. Cobalt-60 (isotope) secondary 2.18e-02 5.67e-08

Steel Prod., cold-rolled, semi-finished Palladium-107 (isotope) secondary 2.11e-02 5.49e-08

Invar Selenium-79 (isotope) secondary 1.91e-02 4.97e-08

Ferrite mfg. Selenium-79 (isotope) secondary 1.87e-02 4.85e-08

Invar 

Radioactive aerosols and halogenes

(unspecified) secondary 1.63e-02 4.22e-08

Invar Cesium-137 (isotope) secondary 1.60e-02 4.16e-08

Ferrite mfg. 

Radioactive aerosols and halogenes

(unspecified) secondary 1.59e-02 4.12e-08

Invar Thorium-232 (isotope) secondary 1.33e-02 3.45e-08

Ferrite mfg. Thorium-232 (isotope) secondary 1.30e-02 3.37e-08

Invar Curium-245 (isotope) secondary 1.23e-02 3.20e-08

Invar Antimony-124 (isotope) secondary 1.23e-02 3.18e-08

Ferrite mfg. Curium-245 (isotope) secondary 1.20e-02 3.12e-08

Ferrite mfg. Antimony-124 (isotope) secondary 1.20e-02 3.11e-08

Invar Cesium-134 (isotope) secondary 1.10e-02 2.85e-08

Ferrite mfg. Cesium-134 (isotope) secondary 1.07e-02 2.79e-08

Steel Prod., cold-rolled, semi-finished Iodine-131 (isotope) secondary 9.03e-03 2.34e-08

Steel Prod., cold-rolled, semi-finished Iodine-133 (isotope) secondary 8.35e-03 2.17e-08

Steel Prod., cold-rolled, semi-finished Manganese-54 (isotope) secondary 6.26e-03 1.63e-08

Steel Prod., cold-rolled, semi-finished Iodine-129 (isotope) secondary 6.14e-03 1.59e-08

Invar Palladium-107 (isotope) secondary 5.98e-03 1.55e-08
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Ferrite mfg. Palladium-107 (isotope) secondary 5.84e-03 1.52e-08

Steel Prod., cold-rolled, semi-finished Radioactive substance (unspecified) secondary 3.20e-03 8.31e-09

Invar Iodine-131 (isotope) secondary 2.56e-03 6.64e-09

Ferrite mfg. Iodine-131 (isotope) secondary 2.49e-03 6.48e-09

Invar Iodine-133 (isotope) secondary 2.36e-03 6.14e-09

Ferrite mfg. Iodine-133 (isotope) secondary 2.31e-03 5.99e-09

Invar Manganese-54 (isotope) secondary 1.77e-03 4.60e-09

Invar Iodine-129 (isotope) secondary 1.74e-03 4.52e-09

Ferrite mfg. Manganese-54 (isotope) secondary 1.73e-03 4.49e-09

Ferrite mfg. Iodine-129 (isotope) secondary 1.70e-03 4.41e-09

Total Materials Processing 3.80e+07 9.88e+01

Manufacturing Life-cycle Stage 0.00e+00

Japanese Electric Grid Xenon-133M (isotope) model/secondary 1.96e+04 5.08e-02

US electric grid Xenon-133 (isotope) model/secondary 4.98e+03 1.29e-02

Japanese Electric Grid Tritium-3 (isotope) model/secondary 2.35e+03 6.10e-03

Japanese Electric Grid Krypton-85 (isotope) model/secondary 1.66e+03 4.32e-03

Japanese Electric Grid Xenon-133 (isotope) model/secondary 1.30e+03 3.38e-03

Japanese Electric Grid Argon-41 (isotope) model/secondary 1.00e+03 2.60e-03

LPG Production Radioactive substance (unspecified) secondary 9.21e+02 2.39e-03

Japanese Electric Grid Xenon-135 (isotope) model/secondary 7.39e+02 1.92e-03

US electric grid Tritium-3 (isotope) model/secondary 5.98e+02 1.55e-03

US electric grid Krypton-85 (isotope) model/secondary 4.23e+02 1.10e-03

US electric grid Xenon-133M (isotope) model/secondary 3.31e+02 8.59e-04

US electric grid Argon-41 (isotope) model/secondary 2.55e+02 6.62e-04

US electric grid Xenon-135 (isotope) model/secondary 1.88e+02 4.88e-04

Japanese Electric Grid Krypton-88 (isotope) model/secondary 1.41e+02 3.65e-04

Japanese Electric Grid Xenon-131M (isotope) model/secondary 1.36e+02 3.52e-04

Japanese Electric Grid Krypton-85M (isotope) model/secondary 8.06e+01 2.09e-04

Japanese Electric Grid Iodine-133 (isotope) model/secondary 7.03e+01 1.83e-04

US electric grid Cobalt-58 (isotope) model/secondary 5.49e+01 1.42e-04

Japanese Electric Grid Xenon-138 (isotope) model/secondary 4.68e+01 1.21e-04

US electric grid Krypton-88 (isotope) model/secondary 3.58e+01 9.29e-05

US electric grid Xenon-131M (isotope) model/secondary 3.45e+01 8.95e-05

Japanese Electric Grid Krypton-87 (isotope) model/secondary 3.00e+01 7.79e-05

US electric grid Krypton-85M (isotope) model/secondary 2.05e+01 5.32e-05

US electric grid Iodine-133 (isotope) model/secondary 1.79e+01 4.65e-05

Japanese Electric Grid Xenon-135M (isotope) model/secondary 1.41e+01 3.66e-05

US electric grid Xenon-138 (isotope) model/secondary 1.19e+01 3.09e-05

US electric grid Krypton-87 (isotope) model/secondary 7.62e+00 1.98e-05

US electric grid Xenon-135M (isotope) model/secondary 3.59e+00 9.32e-06

Fuel Oil #6 Prod. Radioactive substance (unspecified) secondary 3.12e+00 8.09e-06

Fuel Oil #2 Prod. Radioactive substance (unspecified) secondary 2.59e+00 6.71e-06

Japanese Electric Grid Rubidium-88 (isotope) model/secondary 3.29e-01 8.55e-07

Fuel Oil #4 Prod. Radioactive substance (unspecified) secondary 2.10e-01 5.46e-07

US electric grid Rubidium-88 (isotope) model/secondary 8.37e-02 2.17e-07

Japanese Electric Grid Iodine-134 (isotope) model/secondary 7.98e-02 2.07e-07

Japanese Electric Grid Iodine-131 (isotope) model/secondary 7.58e-02 1.97e-07

Japanese Electric Grid Chromium-51 (isotope) model/secondary 6.29e-02 1.63e-07

Japanese Electric Grid Cesium-137 (isotope) model/secondary 2.40e-02 6.24e-08

US electric grid Iodine-134 (isotope) model/secondary 2.03e-02 5.27e-08

US electric grid Iodine-131 (isotope) model/secondary 1.93e-02 5.01e-08
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Natural Gas Prod. Radioactive substance (unspecified) secondary 1.86e-02 4.84e-08

Japanese Electric Grid Cobalt-60 (isotope) model/secondary 1.62e-02 4.21e-08

US electric grid Chromium-51 (isotope) model/secondary 1.60e-02 4.15e-08

Japanese Electric Grid Iodine-132 (isotope) model/secondary 1.54e-02 4.00e-08

US electric grid Cesium-137 (isotope) model/secondary 6.11e-03 1.59e-08

US electric grid Cobalt-60 (isotope) model/secondary 4.13e-03 1.07e-08

Japanese Electric Grid Iodine-135 (isotope) model/secondary 4.01e-03 1.04e-08

US electric grid Iodine-132 (isotope) model/secondary 3.92e-03 1.02e-08

Japanese Electric Grid Cesium-134 (isotope) model/secondary 3.18e-03 8.27e-09

Japanese Electric Grid Cobalt-58 (isotope) model/secondary 2.16e-03 5.60e-09

US electric grid Iodine-135 (isotope) model/secondary 1.02e-03 2.65e-09

Japanese Electric Grid Manganese-54 (isotope) model/secondary 8.92e-04 2.32e-09

US electric grid Cesium-134 (isotope) model/secondary 8.09e-04 2.10e-09

US electric grid Manganese-54 (isotope) model/secondary 2.27e-04 5.89e-10

Japanese Electric Grid Cobalt-57 (isotope) model/secondary 1.69e-04 4.39e-10

Japanese Electric Grid Bromine-89 (isotope) model/secondary 1.16e-04 3.01e-10

Japanese Electric Grid Zirconium-95 (isotope) model/secondary 9.16e-05 2.38e-10

Japanese Electric Grid Bromine-90 (isotope) model/secondary 4.72e-05 1.22e-10

US electric grid Cobalt-57 (isotope) model/secondary 4.30e-05 1.12e-10

Japanese Electric Grid Niobium-95 (isotope) model/secondary 3.54e-05 9.20e-11

US electric grid Bromine-89 (isotope) model/secondary 2.95e-05 7.66e-11

US electric grid Zirconium-95 (isotope) model/secondary 2.33e-05 6.05e-11

US electric grid Bromine-90 (isotope) model/secondary 1.20e-05 3.11e-11

US electric grid Niobium-95 (isotope) model/secondary 9.01e-06 2.34e-11

Japanese Electric Grid Technetium-99M (isotope) model/secondary 4.75e-06 1.23e-11

US electric grid Technetium-99M (isotope) model/secondary 1.21e-06 3.14e-12

Japanese Electric Grid Silver-110M (isotope) model/secondary 1.06e-06 2.75e-12

US electric grid Silver-110M (isotope) model/secondary 2.69e-07 6.98e-13

Total Manufacturing 3.50e+04 9.10e-02

Use, Maintenance and Repair Life-cycle Stage

US electric grid Xenon-133 (isotope) model/secondary 3.12e+05 8.10e-01

US electric grid Tritium-3 (isotope) model/secondary 3.74e+04 9.72e-02

US electric grid Krypton-85 (isotope) model/secondary 2.65e+04 6.88e-02

US electric grid Xenon-133M (isotope) model/secondary 2.07e+04 5.38e-02

US electric grid Argon-41 (isotope) model/secondary 1.60e+04 4.15e-02

US electric grid Xenon-135 (isotope) model/secondary 1.18e+04 3.06e-02

US electric grid Cobalt-58 (isotope) model/secondary 3.44e+03 8.93e-03

US electric grid Krypton-88 (isotope) model/secondary 2.24e+03 5.82e-03

US electric grid Xenon-131M (isotope) model/secondary 2.16e+03 5.61e-03

US electric grid Krypton-85M (isotope) model/secondary 1.28e+03 3.33e-03

US electric grid Iodine-133 (isotope) model/secondary 1.12e+03 2.91e-03

US electric grid Xenon-138 (isotope) model/secondary 7.45e+02 1.93e-03

US electric grid Krypton-87 (isotope) model/secondary 4.78e+02 1.24e-03

US electric grid Xenon-135M (isotope) model/secondary 2.25e+02 5.84e-04

US electric grid Rubidium-88 (isotope) model/secondary 5.25e+00 1.36e-05

US electric grid Iodine-134 (isotope) model/secondary 1.27e+00 3.30e-06

US electric grid Iodine-131 (isotope) model/secondary 1.21e+00 3.14e-06

US electric grid Chromium-51 (isotope) model/secondary 1.00e+00 2.60e-06

US electric grid Cesium-137 (isotope) model/secondary 3.83e-01 9.93e-07

US electric grid Cobalt-60 (isotope) model/secondary 2.59e-01 6.72e-07
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Table M-29.  CRT LCIA Results for the Radioactivity Impact Category
Process Group Material LCI Data Type Radioactivity (Bq) % of Total

M-100

US electric grid Iodine-132 (isotope) model/secondary 2.45e-01 6.37e-07

US electric grid Iodine-135 (isotope) model/secondary 6.39e-02 1.66e-07

US electric grid Cesium-134 (isotope) model/secondary 5.07e-02 1.32e-07

US electric grid Manganese-54 (isotope) model/secondary 1.42e-02 3.69e-08

US electric grid Cobalt-57 (isotope) model/secondary 2.69e-03 6.99e-09

US electric grid Bromine-89 (isotope) model/secondary 1.85e-03 4.80e-09

US electric grid Zirconium-95 (isotope) model/secondary 1.46e-03 3.79e-09

US electric grid Bromine-90 (isotope) model/secondary 7.51e-04 1.95e-09

US electric grid Niobium-95 (isotope) model/secondary 5.65e-04 1.47e-09

US electric grid Technetium-99M (isotope) model/secondary 7.57e-05 1.97e-10

US electric grid Silver-110M (isotope) model/secondary 1.68e-05 4.37e-11

Total Use, Maintenance and Repair 4.36e+05 1.13e+00

End-of-life Manufacturing Stage

US electric grid Xenon-133 (isotope) model/secondary 3.12e+01 8.10e-05

US electric grid Tritium-3 (isotope) model/secondary 3.75e+00 9.73e-06

US electric grid Krypton-85 (isotope) model/secondary 2.65e+00 6.88e-06

US electric grid Xenon-133M (isotope) model/secondary 2.07e+00 5.38e-06

US electric grid Argon-41 (isotope) model/secondary 1.60e+00 4.15e-06

US electric grid Xenon-135 (isotope) model/secondary 1.18e+00 3.06e-06

US electric grid Cobalt-58 (isotope) model/secondary 3.44e-01 8.93e-07

US electric grid Krypton-88 (isotope) model/secondary 2.24e-01 5.82e-07

US electric grid Xenon-131M (isotope) model/secondary 2.16e-01 5.61e-07

US electric grid Krypton-85M (isotope) model/secondary 1.28e-01 3.33e-07

US electric grid Iodine-133 (isotope) model/secondary 1.12e-01 2.91e-07

US electric grid Xenon-138 (isotope) model/secondary 7.45e-02 1.94e-07

US electric grid Krypton-87 (isotope) model/secondary 4.78e-02 1.24e-07

US electric grid Xenon-135M (isotope) model/secondary 2.25e-02 5.84e-08

LPG Production Radioactive substance (unspecified) secondary 7.95e-03 2.07e-08

US electric grid Rubidium-88 (isotope) model/secondary 5.25e-04 1.36e-09

US electric grid Iodine-134 (isotope) model/secondary 1.27e-04 3.30e-10

US electric grid Iodine-131 (isotope) model/secondary 1.21e-04 3.14e-10

US electric grid Chromium-51 (isotope) model/secondary 1.00e-04 2.60e-10

US electric grid Cesium-137 (isotope) model/secondary 3.83e-05 9.94e-11

US electric grid Cobalt-60 (isotope) model/secondary 2.59e-05 6.72e-11

US electric grid Iodine-132 (isotope) model/secondary 2.46e-05 6.38e-11

US electric grid Iodine-135 (isotope) model/secondary 6.39e-06 1.66e-11

US electric grid Cesium-134 (isotope) model/secondary 5.07e-06 1.32e-11

US electric grid Manganese-54 (isotope) model/secondary 1.42e-06 3.69e-12

US electric grid Cobalt-57 (isotope) model/secondary 2.69e-07 7.00e-13

US electric grid Bromine-89 (isotope) model/secondary 1.85e-07 4.80e-13

US electric grid Zirconium-95 (isotope) model/secondary 1.46e-07 3.79e-13

US electric grid Bromine-90 (isotope) model/secondary 7.52e-08 1.95e-13

US electric grid Niobium-95 (isotope) model/secondary 5.65e-08 1.47e-13

US electric grid Technetium-99M (isotope) model/secondary 7.58e-09 1.97e-14

US electric grid Silver-110M (isotope) model/secondary 1.68e-09 4.38e-15

Natural Gas Prod. Radioactive substance (unspecified) secondary -9.34e-03 -2.43e-08

CRT Incineration Radioactive substance (unspecified) secondary -1.45e-01 -3.76e-07

Fuel Oil #4 Prod. Radioactive substance (unspecified) secondary -2.26e+00 -5.87e-06

Total End-of-life 4.12e+01 1.07e-04

Total All Life-cycle Stages 3.85e+07 1.00e+02
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M-101

Table M-30.  LCD LCIA Results for the Radioactivity Impact Category
Process Group Material LCI Data Type Radioactivity (Bq) % of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Plutonium-241 (isotope) secondary 1.18e+07 9.64e+01

Steel Prod., cold-rolled, semi-finished Plutonium-240 (isotope) secondary 5.08e+04 4.16e-01

Steel Prod., cold-rolled, semi-finished Cesium-135 (isotope) secondary 4.59e+04 3.76e-01

Steel Prod., cold-rolled, semi-finished Radon-222 (isotope) secondary 4.30e+04 3.52e-01

Steel Prod., cold-rolled, semi-finished Plutonium-239 (isotope) secondary 3.57e+04 2.93e-01

Steel Prod., cold-rolled, semi-finished Strontium-90 (isotope) secondary 6.86e+03 5.62e-02

Steel Prod., cold-rolled, semi-finished Tritium-3 (isotope) secondary 1.23e+03 1.00e-02

Steel Prod., cold-rolled, semi-finished radioactive gas (unspecified) secondary 8.98e+02 7.36e-03

Steel Prod., cold-rolled, semi-finished Xenon-133 (isotope) secondary 7.63e+02 6.25e-03

Steel Prod., cold-rolled, semi-finished Radium-226 (isotope) secondary 4.24e+02 3.48e-03

Steel Prod., cold-rolled, semi-finished Thorium-230 (isotope) secondary 2.53e+02 2.07e-03

Steel Prod., cold-rolled, semi-finished Plutonium-242 (isotope) secondary 1.92e+02 1.57e-03

Steel Prod., cold-rolled, semi-finished Curium-244 (isotope) secondary 1.91e+02 1.57e-03

Steel Prod., cold-rolled, semi-finished Uranium-234 (isotope) secondary 1.55e+02 1.27e-03

Steel Prod., cold-rolled, semi-finished Americium-241 (isotope) secondary 9.42e+01 7.72e-04

Steel Prod., cold-rolled, semi-finished Krypton-85 (isotope) secondary 5.45e+01 4.47e-04

Steel Prod., cold-rolled, semi-finished Uranium-238 (isotope) secondary 4.55e+01 3.72e-04

Steel Prod., cold-rolled, semi-finished Samarium-151 (isotope) secondary 4.25e+01 3.48e-04

Steel Prod., cold-rolled, semi-finished Neptunium-237 (isotope) secondary 2.95e+01 2.42e-04

Steel Prod., cold-rolled, semi-finished Carbon-14 (isotope) secondary 9.35e+00 7.66e-05

Steel Prod., cold-rolled, semi-finished Radium-222 (isotope) secondary 3.26e+00 2.67e-05

Steel Prod., cold-rolled, semi-finished Uranium-235 (isotope) secondary 2.87e+00 2.35e-05

Steel Prod., cold-rolled, semi-finished Americium-243 (isotope) secondary 2.05e+00 1.68e-05

Steel Prod., cold-rolled, semi-finished Technetium-99M (isotope) secondary 1.40e+00 1.15e-05

Natural Gas Prod. Radioactive substance (unspecified) secondary 1.30e+00 1.07e-05

Steel Prod., cold-rolled, semi-finished Thorium-228 (isotope) secondary 1.22e+00 1.00e-05

Steel Prod., cold-rolled, semi-finished Radon-220 (isotope) secondary 9.93e-01 8.13e-06

Steel Prod., cold-rolled, semi-finished Radium-228 (isotope) secondary 6.36e-01 5.21e-06

Steel Prod., cold-rolled, semi-finished Polonium-210 (isotope) secondary 5.52e-01 4.52e-06

Steel Prod., cold-rolled, semi-finished Lead-210 (isotope) secondary 3.21e-01 2.63e-06

Steel Prod., cold-rolled, semi-finished Radium-224 (isotope) secondary 2.97e-01 2.43e-06

Steel Prod., cold-rolled, semi-finished Zirconium-93 (isotope) secondary 1.84e-01 1.51e-06

Steel Prod., cold-rolled, semi-finished Cesium-137 (isotope) secondary 1.56e-01 1.28e-06

Steel Prod., cold-rolled, semi-finished Protactinium-234 (isotope) secondary 9.87e-02 8.09e-07

Steel Prod., cold-rolled, semi-finished Thorium-234 (isotope) secondary 9.87e-02 8.09e-07

Steel Prod., cold-rolled, semi-finished Silver-110M (isotope) secondary 9.21e-02 7.54e-07

Steel Prod., cold-rolled, semi-finished Potassium-40 (isotope) secondary 8.57e-02 7.02e-07

Steel Prod., cold-rolled, semi-finished Cobalt-58 (isotope) secondary 6.17e-02 5.06e-07

Steel Prod., cold-rolled, semi-finished Tin-126 (isotope) secondary 5.79e-02 4.74e-07

Steel Prod., cold-rolled, semi-finished Cobalt-60 (isotope) secondary 3.87e-02 3.17e-07

Steel Prod., cold-rolled, semi-finished Selenium-79 (isotope) secondary 3.31e-02 2.71e-07

Steel Prod., cold-rolled, semi-finished 

Radioactive aerosols and halogenes

(unspecified) secondary 2.81e-02 2.30e-07

Steel Prod., cold-rolled, semi-finished Thorium-232 (isotope) secondary 2.28e-02 1.87e-07

Steel Prod., cold-rolled, semi-finished Curium-245 (isotope) secondary 2.13e-02 1.75e-07

Steel Prod., cold-rolled, semi-finished Antimony-124 (isotope) secondary 2.12e-02 1.74e-07

Steel Prod., cold-rolled, semi-finished Cesium-134 (isotope) secondary 1.90e-02 1.56e-07

Steel Prod., cold-rolled, semi-finished Palladium-107 (isotope) secondary 1.04e-02 8.48e-08
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Table M-30.  LCD LCIA Results for the Radioactivity Impact Category
Process Group Material LCI Data Type Radioactivity (Bq) % of Total

M-102

Steel Prod., cold-rolled, semi-finished Iodine-131 (isotope) secondary 4.42e-03 3.62e-08

Steel Prod., cold-rolled, semi-finished Iodine-133 (isotope) secondary 4.09e-03 3.35e-08

Steel Prod., cold-rolled, semi-finished Manganese-54 (isotope) secondary 3.07e-03 2.51e-08

Steel Prod., cold-rolled, semi-finished Iodine-129 (isotope) secondary 3.01e-03 2.47e-08

Steel Prod., cold-rolled, semi-finished Radioactive substance (unspecified) secondary 1.57e-03 1.28e-08

Total Materials Processing 1.20e+07 9.79e+01

Manufacturing Life-cycle Stage

Japanese Electric Grid Xenon-133M (isotope) model/secondary 6.58e+04 5.39e-01

Japanese Electric Grid Tritium-3 (isotope) model/secondary 7.90e+03 6.48e-02

Japanese Electric Grid Krypton-85 (isotope) model/secondary 5.59e+03 4.58e-02

Japanese Electric Grid Xenon-133 (isotope) model/secondary 4.37e+03 3.58e-02

Japanese Electric Grid Argon-41 (isotope) model/secondary 3.37e+03 2.76e-02

Japanese Electric Grid Xenon-135 (isotope) model/secondary 2.48e+03 2.04e-02

US electric grid Xenon-133 (isotope) model/secondary 6.04e+02 4.95e-03

Japanese Electric Grid Krypton-88 (isotope) model/secondary 4.73e+02 3.88e-03

Japanese Electric Grid Xenon-131M (isotope) model/secondary 4.56e+02 3.74e-03

Japanese Electric Grid Krypton-85M (isotope) model/secondary 2.71e+02 2.22e-03

Japanese Electric Grid Iodine-133 (isotope) model/secondary 2.37e+02 1.94e-03

Japanese Electric Grid Xenon-138 (isotope) model/secondary 1.57e+02 1.29e-03

Japanese Electric Grid Krypton-87 (isotope) model/secondary 1.01e+02 8.26e-04

US electric grid Tritium-3 (isotope) model/secondary 7.25e+01 5.94e-04

US electric grid Krypton-85 (isotope) model/secondary 5.13e+01 4.20e-04

Japanese Electric Grid Xenon-135M (isotope) model/secondary 4.74e+01 3.89e-04

LPG Production Radioactive substance (unspecified) secondary 4.42e+01 3.62e-04

US electric grid Xenon-133M (isotope) model/secondary 4.01e+01 3.29e-04

US electric grid Argon-41 (isotope) model/secondary 3.09e+01 2.53e-04

US electric grid Xenon-135 (isotope) model/secondary 2.28e+01 1.87e-04

US electric grid Cobalt-58 (isotope) model/secondary 6.65e+00 5.45e-05

US electric grid Krypton-88 (isotope) model/secondary 4.34e+00 3.56e-05

US electric grid Xenon-131M (isotope) model/secondary 4.18e+00 3.43e-05

US electric grid Krypton-85M (isotope) model/secondary 2.48e+00 2.04e-05

US electric grid Iodine-133 (isotope) model/secondary 2.17e+00 1.78e-05

US electric grid Xenon-138 (isotope) model/secondary 1.44e+00 1.18e-05

Japanese Electric Grid Rubidium-88 (isotope) model/secondary 1.11e+00 9.07e-06

US electric grid Krypton-87 (isotope) model/secondary 9.25e-01 7.58e-06

US electric grid Xenon-135M (isotope) model/secondary 4.35e-01 3.57e-06

Fuel Oil #4 Prod. Radioactive substance (unspecified) secondary 3.24e-01 2.65e-06

Japanese Electric Grid Iodine-134 (isotope) model/secondary 2.68e-01 2.20e-06

Japanese Electric Grid Iodine-131 (isotope) model/secondary 2.55e-01 2.09e-06

Japanese Electric Grid Chromium-51 (isotope) model/secondary 2.11e-01 1.73e-06

Fuel Oil #2 Prod. Radioactive substance (unspecified) secondary 1.21e-01 9.88e-07

Fuel Oil #6 Prod. Radioactive substance (unspecified) secondary 1.06e-01 8.69e-07

Japanese Electric Grid Cesium-137 (isotope) model/secondary 8.08e-02 6.62e-07

Japanese Electric Grid Cobalt-60 (isotope) model/secondary 5.46e-02 4.47e-07

Japanese Electric Grid Iodine-132 (isotope) model/secondary 5.18e-02 4.24e-07

Natural Gas Prod. Radioactive substance (unspecified) secondary 2.94e-02 2.41e-07

Japanese Electric Grid Iodine-135 (isotope) model/secondary 1.35e-02 1.10e-07

Japanese Electric Grid Cesium-134 (isotope) model/secondary 1.07e-02 8.77e-08

US electric grid Rubidium-88 (isotope) model/secondary 1.02e-02 8.32e-08

Japanese Electric Grid Cobalt-58 (isotope) model/secondary 7.26e-03 5.94e-08

Japanese Electric Grid Manganese-54 (isotope) model/secondary 3.00e-03 2.46e-08
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Table M-30.  LCD LCIA Results for the Radioactivity Impact Category
Process Group Material LCI Data Type Radioactivity (Bq) % of Total

M-103

US electric grid Iodine-134 (isotope) model/secondary 2.46e-03 2.02e-08

US electric grid Iodine-131 (isotope) model/secondary 2.34e-03 1.92e-08

US electric grid Chromium-51 (isotope) model/secondary 1.94e-03 1.59e-08

US electric grid Cesium-137 (isotope) model/secondary 7.41e-04 6.07e-09

Japanese Electric Grid Cobalt-57 (isotope) model/secondary 5.68e-04 4.66e-09

US electric grid Cobalt-60 (isotope) model/secondary 5.01e-04 4.10e-09

US electric grid Iodine-132 (isotope) model/secondary 4.75e-04 3.89e-09

Japanese Electric Grid Bromine-89 (isotope) model/secondary 3.90e-04 3.19e-09

Japanese Electric Grid Zirconium-95 (isotope) model/secondary 3.08e-04 2.52e-09

Japanese Electric Grid Bromine-90 (isotope) model/secondary 1.59e-04 1.30e-09

US electric grid Iodine-135 (isotope) model/secondary 1.24e-04 1.01e-09

Japanese Electric Grid Niobium-95 (isotope) model/secondary 1.19e-04 9.77e-10

US electric grid Cesium-134 (isotope) model/secondary 9.82e-05 8.04e-10

US electric grid Manganese-54 (isotope) model/secondary 2.75e-05 2.25e-10

Japanese Electric Grid Technetium-99M (isotope) model/secondary 1.60e-05 1.31e-10

US electric grid Cobalt-57 (isotope) model/secondary 5.21e-06 4.27e-11

US electric grid Bromine-89 (isotope) model/secondary 3.58e-06 2.93e-11

Japanese Electric Grid Silver-110M (isotope) model/secondary 3.56e-06 2.91e-11

US electric grid Zirconium-95 (isotope) model/secondary 2.82e-06 2.31e-11

US electric grid Bromine-90 (isotope) model/secondary 1.45e-06 1.19e-11

US electric grid Niobium-95 (isotope) model/secondary 1.09e-06 8.96e-12

US electric grid Technetium-99M (isotope) model/secondary 1.47e-07 1.20e-12

US electric grid Silver-110M (isotope) model/secondary 3.26e-08 2.67e-13

Total Manufacturing 9.22e+04 7.55e-01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Xenon-133 (isotope) model/secondary 1.16e+05 9.53e-01

US electric grid Tritium-3 (isotope) model/secondary 1.40e+04 1.14e-01

US electric grid Krypton-85 (isotope) model/secondary 9.88e+03 8.10e-02

US electric grid Xenon-133M (isotope) model/secondary 7.73e+03 6.34e-02

US electric grid Argon-41 (isotope) model/secondary 5.96e+03 4.88e-02

US electric grid Xenon-135 (isotope) model/secondary 4.39e+03 3.60e-02

US electric grid Cobalt-58 (isotope) model/secondary 1.28e+03 1.05e-02

US electric grid Krypton-88 (isotope) model/secondary 8.37e+02 6.85e-03

US electric grid Xenon-131M (isotope) model/secondary 8.06e+02 6.60e-03

US electric grid Krypton-85M (isotope) model/secondary 4.79e+02 3.92e-03

US electric grid Iodine-133 (isotope) model/secondary 4.18e+02 3.43e-03

US electric grid Xenon-138 (isotope) model/secondary 2.78e+02 2.28e-03

US electric grid Krypton-87 (isotope) model/secondary 1.78e+02 1.46e-03

US electric grid Xenon-135M (isotope) model/secondary 8.39e+01 6.87e-04

US electric grid Rubidium-88 (isotope) model/secondary 1.96e+00 1.60e-05

US electric grid Iodine-134 (isotope) model/secondary 4.74e-01 3.89e-06

US electric grid Iodine-131 (isotope) model/secondary 4.51e-01 3.69e-06

US electric grid Chromium-51 (isotope) model/secondary 3.74e-01 3.06e-06

US electric grid Cesium-137 (isotope) model/secondary 1.43e-01 1.17e-06

US electric grid Cobalt-60 (isotope) model/secondary 9.65e-02 7.91e-07

US electric grid Iodine-132 (isotope) model/secondary 9.16e-02 7.50e-07

US electric grid Iodine-135 (isotope) model/secondary 2.38e-02 1.95e-07

US electric grid Cesium-134 (isotope) model/secondary 1.89e-02 1.55e-07

US electric grid Manganese-54 (isotope) model/secondary 5.30e-03 4.35e-08



APPENDIX M

Table M-30.  LCD LCIA Results for the Radioactivity Impact Category
Process Group Material LCI Data Type Radioactivity (Bq) % of Total

M-104

US electric grid Cobalt-57 (isotope) model/secondary 1.00e-03 8.23e-09

US electric grid Bromine-89 (isotope) model/secondary 6.89e-04 5.65e-09

US electric grid Zirconium-95 (isotope) model/secondary 5.44e-04 4.46e-09

US electric grid Bromine-90 (isotope) model/secondary 2.80e-04 2.30e-09

US electric grid Niobium-95 (isotope) model/secondary 2.11e-04 1.73e-09

US electric grid Technetium-99M (isotope) model/secondary 2.83e-05 2.32e-10

US electric grid Silver-110M (isotope) model/secondary 6.29e-06 5.15e-11

Total Use, Maintenance and Repair 1.63e+05 1.33e+00

End-of-life Life-cycle Stage

US electric grid Xenon-133 (isotope) model/secondary 2.21e+01 1.81e-04

US electric grid Tritium-3 (isotope) model/secondary 2.65e+00 2.17e-05

US electric grid Krypton-85 (isotope) model/secondary 1.88e+00 1.54e-05

US electric grid Xenon-133M (isotope) model/secondary 1.47e+00 1.20e-05

US electric grid Argon-41 (isotope) model/secondary 1.13e+00 9.26e-06

US electric grid Xenon-135 (isotope) model/secondary 8.33e-01 6.83e-06

US electric grid Cobalt-58 (isotope) model/secondary 2.43e-01 1.99e-06

US electric grid Krypton-88 (isotope) model/secondary 1.59e-01 1.30e-06

US electric grid Xenon-131M (isotope) model/secondary 1.53e-01 1.25e-06

US electric grid Krypton-85M (isotope) model/secondary 9.09e-02 7.45e-07

US electric grid Iodine-133 (isotope) model/secondary 7.94e-02 6.50e-07

US electric grid Xenon-138 (isotope) model/secondary 5.28e-02 4.32e-07

US electric grid Krypton-87 (isotope) model/secondary 3.38e-02 2.77e-07

US electric grid Xenon-135M (isotope) model/secondary 1.59e-02 1.30e-07

LPG Production Radioactive substance (unspecified) secondary 3.63e-03 2.97e-08

US electric grid Rubidium-88 (isotope) model/secondary 3.72e-04 3.04e-09

US electric grid Iodine-134 (isotope) model/secondary 9.00e-05 7.37e-10

US electric grid Iodine-131 (isotope) model/secondary 8.56e-05 7.01e-10

US electric grid Chromium-51 (isotope) model/secondary 7.09e-05 5.81e-10

US electric grid Cesium-137 (isotope) model/secondary 2.71e-05 2.22e-10

US electric grid Cobalt-60 (isotope) model/secondary 1.83e-05 1.50e-10

US electric grid Iodine-132 (isotope) model/secondary 1.74e-05 1.42e-10

US electric grid Iodine-135 (isotope) model/secondary 4.52e-06 3.70e-11

US electric grid Cesium-134 (isotope) model/secondary 3.59e-06 2.94e-11

US electric grid Manganese-54 (isotope) model/secondary 1.01e-06 8.25e-12

US electric grid Cobalt-57 (isotope) model/secondary 1.91e-07 1.56e-12

US electric grid Bromine-89 (isotope) model/secondary 1.31e-07 1.07e-12

US electric grid Zirconium-95 (isotope) model/secondary 1.03e-07 8.46e-13

US electric grid Bromine-90 (isotope) model/secondary 5.32e-08 4.36e-13

US electric grid Niobium-95 (isotope) model/secondary 4.00e-08 3.28e-13

US electric grid Technetium-99M (isotope) model/secondary 5.36e-09 4.39e-14

US electric grid Silver-110M (isotope) model/secondary 1.19e-09 9.77e-15

Natural Gas Prod. Radioactive substance (unspecified) secondary -6.16e-03 -5.05e-10

LCD incineration Radioactive substance (unspecified) secondary -9.39e-02 -7.69e-09

Fuel Oil #4 Prod. Radioactive substance (unspecified) secondary -1.49e+00 -1.22e-07

Total End-of-life 2.93e+01 2.53e-04

Total All Life-cycle Stages 1.22e+07 1.00e+02
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M-105

Table M-31.  CRT LCIA Results for the Chronic Occupational Health Effects Impact Category
Process Group Material LCI Data Type Chronic Occupational

Toxicity (tox-kg)

% of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Sodium Dichromate secondary 7.23e-01 7.74e-02

Steel Prod., cold-rolled, semi-finished Phenolsulphonic Acid secondary 6.24e-03 6.68e-04

Aluminum Prod. Barium sulfate secondary 2.28e-03 2.44e-04

Steel Prod., cold-rolled, semi-finished Dioctyl Sebacate secondary 2.46e-04 2.64e-05

Ferrite mfg. Barium sulfate secondary 2.14e-04 2.29e-05

Steel Prod., cold-rolled, semi-finished Etoxy Naphtol Sulphonic Acid (ENSA) secondary 1.99e-04 2.13e-05

Steel Prod., cold-rolled, semi-finished Barium sulfate secondary 1.90e-04 2.03e-05

ABS Production Barium sulfate secondary 8.47e-07 9.07e-08

Invar Borax secondary 5.26e-07 5.64e-08

Ferrite mfg. Borax secondary 5.14e-07 5.50e-08

Total Materials Processing 7.32e-01 7.84e-02

Manufacturing Life-cycle Stage

Glass/frit Liquified petroleum gas ("propane") primary 7.02e+02 7.51e+01

PWB Mfg. Sulfuric acid model/secondary 1.26e+02 1.34e+01

CRT tube mfg. Sulfuric acid primary 3.84e+01 4.11e+00

Glass/frit Barium Carbonate primary 1.68e+01 1.80e+00

CRT tube mfg. Fuel oil #6 primary 7.37e+00 7.89e-01

Glass/frit Fuel oil #2 primary 2.32e+00 2.49e-01

CRT monitor assembly PPE primary 1.47e+00 1.57e-01

Glass/frit Lead primary 8.95e-01 9.58e-02

PWB Mfg. Hydrochloric acid model/secondary 8.78e-01 9.40e-02

PWB Mfg. Formaldehyde model/secondary 7.56e-01 8.09e-02

CRT tube mfg. LNG primary 6.71e-01 7.18e-02

CRT tube mfg. Ammonium bifluoride primary 4.85e-01 5.20e-02

Glass/frit. Cerium Oxide primary 4.53e-01 4.86e-02

Glass/frit Strontium Carbonate primary 3.52e-01 3.77e-02

Glass/frit Sodium Dichromate primary 2.88e-01 3.09e-02

CRT monitor assembly Fuel oil #4 primary 2.74e-01 2.93e-02

PWB Mfg. Nitric acid model/secondary 2.72e-01 2.91e-02

CRT tube mfg. Hydrochloric acid primary 2.01e-01 2.15e-02

Glass/frit Hydrofluoric acid primary 1.58e-01 1.69e-02

PWB Mfg. Ammonium hydroxide model/secondary 1.55e-01 1.66e-02

CRT tube mfg. Sulfuric acid, aluminum salt primary 1.20e-01 1.28e-02

Glass/frit Zircon Sand primary 1.09e-01 1.16e-02

CRT tube mfg. Hydrogen peroxide primary 1.07e-01 1.14e-02

CRT monitor assembly Triphenyl phosphate primary 1.06e-01 1.13e-02

Glass/frit Lead primary 9.33e-02 9.99e-03

CRT tube mfg. Chlorine primary 8.07e-02 8.64e-03

CRT glass mfg. Aluminum Oxide primary 6.74e-02 7.22e-03

PWB Mfg. Hydrogen peroxide model/secondary 6.21e-02 6.65e-03

CRT monitor assembly Tricresyl phosphate primary 4.59e-02 4.92e-03

CRT monitor assembly Isopropyl alcohol primary 2.44e-02 2.61e-03

CRT tube mfg. Nitric acid primary 1.63e-02 1.75e-03

Glass/frit Borax primary 1.60e-02 1.71e-03

CRT tube mfg. Hydrofluoric acid primary 1.48e-02 1.58e-03

CRT tube mfg. Boric acid primary 1.37e-02 1.47e-03

PWB Mfg. Glycol ethers model/secondary 1.34e-02 1.43e-03

CRT tube mfg. Red Phosphor (Y2O2S) primary 9.31e-03 9.96e-04
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Table M-31.  CRT LCIA Results for the Chronic Occupational Health Effects Impact Category
Process Group Material LCI Data Type Chronic Occupational

Toxicity (tox-kg)

% of Total

M-106

CRT monitor assembly Phosphate ester primary 8.41e-03 9.00e-04

CRT tube mfg. Polyvinyl alcohol primary 8.11e-03 8.69e-04

CRT tube mfg. Blue Phosphor (ZnS) primary 7.67e-03 8.22e-04

CRT tube mfg. Green Phosphor (ZnS) primary 6.68e-03 7.15e-04

CRT tube mfg. Chromium (VI) primary 5.68e-03 6.09e-04

CRT tube mfg. Sodium Metabisulfite primary 4.67e-03 5.00e-04

CRT tube mfg. Dimethyl Formamide primary 3.84e-03 4.11e-04

CRT tube mfg. Isopentylacetate primary 3.49e-03 3.74e-04

CRT tube mfg. Blue Phosphor (ZnS.Ag.Al) primary 3.34e-03 3.57e-04

CRT tube mfg. Ammonium hydroxide primary 2.81e-03 3.01e-04

CRT tube mfg. Green Phosphor (ZnS.Cu.Al) primary 2.68e-03 2.87e-04

CRT tube mfg. Red Phosphor (Y2O2S.Eu) primary 2.67e-03 2.86e-04

CRT tube mfg. Amyl acetate (mixed isomers) primary 2.41e-03 2.58e-04

CRT tube mfg. Ammonium fluoride primary 1.78e-03 1.91e-04

CRT tube mfg. Toluene primary 8.02e-04 8.59e-05

CRT tube mfg. Sodium Persulfate primary 7.08e-04 7.58e-05

CRT tube mfg. Ammonium Oxalate Monohydrate primary 6.32e-04 6.77e-05

Japanese Electric Grid Uranium, yellowcake model/secondary 6.07e-04 6.50e-05

CRT tube mfg. Sodium Hypochlorite primary 5.24e-04 5.61e-05

CRT tube mfg. Polyvinyl Pyrrolidone (PVP) primary 5.22e-04 5.59e-05

CRT tube mfg. Periodic Acid primary 4.53e-04 4.85e-05

CRT tube mfg. Ammonia primary 3.24e-04 3.47e-05

CRT monitor assembly 2,2,4-trimethylpentane primary 3.01e-04 3.22e-05

US electric grid Uranium, yellowcake model/secondary 1.55e-04 1.66e-05

CRT tube mfg. Ammonium Dichromate primary 6.99e-05 7.49e-06

CRT tube mfg. Sodium Dichromate Dihydrate (VI) primary 6.19e-05 6.63e-06

CRT tube mfg. Acetone primary 3.77e-05 4.03e-06

CRT monitor assembly Fluorocarbon resin primary 3.75e-05 4.02e-06

CRT tube mfg. Xylene (mixed isomers) primary 3.19e-05 3.42e-06

CRT monitor assembly Cyclohexane primary 8.61e-06 9.22e-07

Total Manufacturing 9.00e+02 9.64e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Natural gas model/secondary 2.80e+01 3.00e+00

US electric grid Petroleum (in gournd) model/secondary 7.60e+00 8.14e-01

US electric grid Uranium, yellowcake model/secondary 9.70e-03 1.04e-03

Total Use, Maintenance and Repair 3.56e+01 3.81e+00

End-of-life Life-cycle Stage

CRT landfilling Fuel oil #4 primary 3.86e-02 4.13e-03

CRT Recycling Liquified petroleum gas ("propane") primary 6.06e-03 6.48e-04

US electric grid Uranium, yellowcake model/secondary 9.71e-07 1.04e-07

CRT Incineration Fuel oil #4 secondary -2.88e+00 -3.08e-01

Total End-of-life -2.83e+00 -3.03e-01

Total All Life-cycle Stages 9.34e+02 1.00e+02
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M-107

Table M-32.  LCD LCIA Results for the Chronic Occupational Health Effects Impact Category

Process Group Materials LCI Data Type

Chronic Occupational

Toxicity (tox-kg) % of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Sodium Dichromate secondary 3.54e-01 5.09e-02

Steel Prod., cold-rolled, semi-finished Phenolsulphonic Acid secondary 3.06e-03 4.40e-04

Aluminum Prod. Barium sulfate secondary 8.47e-04 1.22e-04

Steel Prod., cold-rolled, semi-finished Dioctyl Sebacate secondary 1.21e-04 1.73e-05

Steel Prod., cold-rolled, semi-finished Etoxy Naphtol Sulphonic Acid (ENSA) secondary 9.76e-05 1.40e-05

Steel Prod., cold-rolled, semi-finished Barium sulfate secondary 9.30e-05 1.34e-05

PMMA Sheet Prod. Barium sulfate secondary 2.42e-05 3.47e-06

PMMA Sheet Prod. Ferromanganese (Fe, Mn, C) secondary 7.67e-07 1.10e-07

Total Materials Processing 3.59e-01 5.15e-02

Manufacturing Life-cycle Stage

Monitor/module LNG primary 3.95e+02 5.67e+01

Monitor/module Sulfuric acid primary 1.58e+02 2.26e+01

PWB Mfg. Sulfuric acid model/secondary 5.54e+01 7.96e+00

LCD glass mfg. Liquified petroleum gas ("propane") primary 3.25e+01 4.67e+00

Monitor/module Phosphine primary 1.23e+01 1.77e+00

Panel components Sulfuric acid primary 1.09e+01 1.56e+00

Monitor/module Dimethylsulfoxide primary 7.96e+00 1.14e+00

Monitor/module Ethanol amine primary 4.32e+00 6.21e-01

Panel components Tetrahydrofuran primary 1.32e+00 1.89e-01

Monitor/module Liquified petroleum gas ("propane") primary 1.17e+00 1.67e-01

LCD glass mfg. Barium Carbonate primary 7.79e-01 1.12e-01

Monitor/module Kerosene primary 5.95e-01 8.56e-02

Monitor/module Ammonium bifluoride primary 5.62e-01 8.07e-02

Monitor/module Fuel oil #4 primary 4.22e-01 6.06e-02

Monitor/module Isopropyl alcohol primary 4.19e-01 6.02e-02

PWB Mfg. Hydrochloric acid model/secondary 3.87e-01 5.57e-02

Panel components Kerosene primary 3.35e-01 4.82e-02

PWB Mfg. Formaldehyde model/secondary 3.33e-01 4.79e-02

Monitor/module Tetramethyl ammonium hydroxide primary 2.57e-01 3.70e-02

Panel components Fuel oil #6 primary 2.51e-01 3.61e-02

Monitor/module Nitrogen fluoride primary 2.16e-01 3.11e-02

Monitor/module Hydrochloric acid primary 1.97e-01 2.83e-02

Monitor/module Phosphoric acid primary 1.90e-01 2.73e-02

Monitor/module 2-(2-butoxyethoxy)-ethanol primary 1.81e-01 2.60e-02

Monitor/module N-Butylacetate primary 1.64e-01 2.35e-02

Monitor/module Molybdenum primary 1.52e-01 2.18e-02

PWB Mfg. Nitric acid model/secondary 1.20e-01 1.72e-02

LCD glass mfg. Fuel oil #2 primary 1.08e-01 1.55e-02

Monitor/module Hydrofluoric acid primary 8.42e-02 1.21e-02

PWB Mfg. Ammonium hydroxide model/secondary 6.85e-02 9.84e-03

Monitor/module Ammonia primary 4.22e-02 6.06e-03

Monitor/module Sulfur hexafluoride primary 3.24e-02 4.66e-03

Monitor/module 

Propylene glycol monomethyl ether

acetate primary 3.12e-02 4.49e-03

Monitor/module Chlorine primary 3.11e-02 4.46e-03

PWB Mfg. Hydrogen peroxide model/secondary 2.74e-02 3.94e-03

Monitor/module Nitric acid primary 2.49e-02 3.58e-03

Monitor/module Ammonium fluoride primary 2.28e-02 3.28e-03
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Table M-32.  LCD LCIA Results for the Chronic Occupational Health Effects Impact Category

Process Group Materials LCI Data Type

Chronic Occupational

Toxicity (tox-kg) % of Total

M-108

LCD glass mfg. Cerium Oxide primary 2.10e-02 3.02e-03

Monitor/module Isopropyl alcohol primary 1.88e-02 2.70e-03

Monitor/module Acetone primary 1.74e-02 2.49e-03

LCD glass mfg. Strontium Carbonate primary 1.63e-02 2.34e-03

Monitor/module Glycol ethers primary 1.23e-02 1.76e-03

Monitor/module 1-Methoxy-2-propanol primary 1.21e-02 1.74e-03

Monitor/module Titanium primary 1.16e-02 1.66e-03

Panel components Polyvinyl alcohol primary 8.61e-03 1.24e-03

Panel components Perchloric acid primary 7.64e-03 1.10e-03

Monitor/module 1-methyl-2-pyrrolidinone primary 7.37e-03 1.06e-03

LCD glass mfg. Hydrofluoric acid primary 7.33e-03 1.05e-03

Monitor/module Acetic acid primary 6.79e-03 9.76e-04

Monitor/module Propylene glycol primary 6.26e-03 9.00e-04

Panel components Hydrochloric acid primary 5.90e-03 8.47e-04

PWB Mfg. Glycol ethers model/secondary 5.89e-03 8.46e-04

LCD glass mfg. Zircon Sand primary 5.03e-03 7.23e-04

Panel components Toluene primary 4.60e-03 6.61e-04

Panel components Heptane primary 4.33e-03 6.22e-04

Monitor/module 2-ethoxyl ethylacetate primary 3.55e-03 5.10e-04

LCD glass mfg. Aluminum Oxide primary 3.12e-03 4.49e-04

Monitor/module Nitrous oxide primary 2.71e-03 3.90e-04

Monitor/module Perfluoromethane primary 2.57e-03 3.70e-04

Monitor/module Monosilane primary 2.25e-03 3.23e-04

Panel components Orthoboric acid primary 2.12e-03 3.05e-04

Panel components Hydrochloric acid primary 2.07e-03 2.97e-04

Japanese Electric Grid Uranium, yellowcake model/secondary 2.04e-03 2.94e-04

Monitor/module Cresol-formaldehyde resin primary 1.66e-03 2.38e-04

Panel components Acetone primary 1.22e-03 1.75e-04

Monitor/module Indium tin oxide primary 1.05e-03 1.51e-04

Monitor/module 

Polyethylene mono(nonylphenyl) ether

glycol primary 9.39e-04 1.35e-04

Panel components Fuel oil #2 primary 8.15e-04 1.17e-04

Panel components 3,4-difluorobromobenzene primary 7.31e-04 1.05e-04

Panel components 4-pentylphenol primary 6.84e-04 9.83e-05

Panel components 4-bromophenol primary 6.53e-04 9.38e-05

Monitor/module LCD material (confidential) primary 6.21e-04 8.93e-05

Monitor/module 1,4-butanolide primary 5.31e-04 7.63e-05

Panel components 3,4,5-trifluorobromobenzene primary 5.29e-04 7.60e-05

Monitor/module Hexamethyldisilizane primary 5.16e-04 7.42e-05

Panel components 4-4(-propylcyclohexyl)cyclohexanone primary 4.35e-04 6.26e-05

Panel components 4-propionylphenol primary 3.89e-04 5.59e-05

Monitor/module Hydrogen peroxide primary 2.93e-04 4.22e-05

Panel components HCFC-225ca primary 2.74e-04 3.93e-05

Panel components HCFC-225cb primary 2.74e-04 3.93e-05

Panel components Borax primary 1.83e-04 2.62e-05

Panel components Cyclohexane primary 1.78e-04 2.56e-05

Panel components 4-ethylphenol primary 1.40e-04 2.01e-05

Monitor/module Xylene (mixed isomers) primary 1.04e-04 1.50e-05

Backlight Diethyl ether primary 9.50e-05 1.37e-05

Panel components Methyl ethyl ketone primary 4.61e-05 6.62e-06
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Table M-32.  LCD LCIA Results for the Chronic Occupational Health Effects Impact Category

Process Group Materials LCI Data Type

Chronic Occupational

Toxicity (tox-kg) % of Total

M-109

Monitor/module Triallyl isocyanurate primary 3.09e-05 4.44e-06

Monitor/module 2,2,4-trimethylpentane primary 3.05e-05 4.38e-06

US electric grid Uranium, yellowcake model/secondary 1.88e-05 2.70e-06

Monitor/module Ammonium hydroxide primary 1.03e-05 1.48e-06

Backlight LNG primary 8.33e-06 1.20e-06

Monitor/module 2-(2-butoxyethoxy)-ethanol acetate primary 8.18e-06 1.18e-06

Monitor/module Sodium dihydrogen phosphate dihydrate primary 8.12e-06 1.17e-06

Backlight Mercury primary 3.99e-06 5.73e-07

Monitor/module Fluorocarbon resin primary 3.38e-06 4.86e-07

Monitor/module Cyclohexane primary 9.30e-07 1.34e-07

Monitor/module Methyl ethyl ketone primary 7.00e-07 1.01e-07

Monitor/module Aluminum (elemental) primary 1.70e-11 2.45e-12

Total Manufacturing 6.84e+02 9.83e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Natural gas model/secondary 1.04e+01 1.50e+00

US electric grid Petroleum (in ground) model/secondary 2.84e+00 4.08e-01

US electric grid Uranium, yellowcake model/secondary 3.62e-03 5.20e-04

Total Use, Maintenance and Repair 1.33e+01 1.91e+00

End-of-life Life-cycle Stage

LCD landfilling Fuel oil #4 primary 9.29e-03 1.34e-03

LCD recycling Liquified petroleum gas ("propane") primary 2.76e-03 3.97e-04

US electric grid Uranium, yellowcake model/secondary 6.87e-07 9.87e-08

LCD incineration Fuel oil #4 secondary -1.95e+00 -2.80e-01

Total End-of-life -1.94e+00 -2.79e-01

Total All Life-cycle Stages 6.96e+02 1.00e+02
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M-110

Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

Materials Processing Life-cycle Stage

Invar Sulfur dioxide secondary 1.65e+02 8.33e+00

Steel Prod., cold-rolled, semi-finished Sulfur dioxide secondary 2.54e+01 1.28e+00

Aluminum Prod. Sulfur dioxide secondary 1.38e+01 6.97e-01

Polycarbonate Production Sulfur dioxide secondary 7.93e+00 4.01e-01

Lead Sulfur dioxide secondary 4.57e+00 2.31e-01

ABS Production Sulfur dioxide secondary 2.80e+00 1.41e-01

Ferrite mfg. Sulfur dioxide secondary 2.35e+00 1.19e-01

Lead Arsenic secondary 2.21e+00 1.11e-01

Polystyrene Prod., high-impact Sulfur dioxide secondary 1.20e+00 6.05e-02

Aluminum Prod. Titanium tetrachloride secondary 7.20e-01 3.64e-02

Steel Prod., cold-rolled, semi-finished Carbon monoxide secondary 3.00e-01 1.51e-02

Invar Titanium tetrachloride secondary 2.56e-01 1.29e-02

Lead Titanium tetrachloride secondary 2.10e-01 1.06e-02

Steel Prod., cold-rolled, semi-finished PM secondary 2.10e-01 1.06e-02

Aluminum Prod. Manganese cmpds secondary 1.62e-01 8.18e-03

Invar Manganese cmpds secondary 1.50e-01 7.56e-03

Aluminum Prod. Vanadium secondary 1.07e-01 5.43e-03

Ferrite mfg. Manganese cmpds secondary 9.39e-02 4.74e-03

Invar Carbon monoxide secondary 7.60e-02 3.84e-03

Invar Vanadium secondary 7.40e-02 3.74e-03

Ferrite mfg. Carbon monoxide secondary 6.32e-02 3.19e-03

Steel Prod., cold-rolled, semi-finished Vanadium secondary 5.15e-02 2.60e-03

Aluminum Prod. Arsenic cmpds secondary 4.75e-02 2.40e-03

Lead Manganese cmpds secondary 4.60e-02 2.33e-03

Polycarbonate Production Carbon monoxide secondary 4.48e-02 2.27e-03

Polycarbonate Production Methane secondary 4.06e-02 2.05e-03

Polycarbonate Production Nitrogen dioxide secondary 3.88e-02 1.96e-03

Invar Arsenic secondary 3.21e-02 1.62e-03

Ferrite mfg. Arsenic secondary 2.90e-02 1.46e-03

Steel Prod., cold-rolled, semi-finished Nitrogen dioxide secondary 2.80e-02 1.41e-03

Lead Zinc (elemental) secondary 2.42e-02 1.22e-03

Ferrite mfg. Titanium tetrachloride secondary 2.36e-02 1.19e-03

Invar Zinc (elemental) secondary 2.28e-02 1.15e-03

Ferrite mfg. Zinc (elemental) secondary 2.21e-02 1.12e-03

Steel Prod., cold-rolled, semi-finished Methane secondary 2.18e-02 1.10e-03

ABS Production Carbon monoxide secondary 2.17e-02 1.10e-03

Lead Vanadium secondary 2.09e-02 1.06e-03

Lead Carbon monoxide secondary 2.04e-02 1.03e-03

Steel Prod., cold-rolled, semi-finished Fluorides (F-) secondary 1.92e-02 9.70e-04

Aluminum Prod. Carbon monoxide secondary 1.86e-02 9.41e-04

Aluminum Prod. PM secondary 1.78e-02 8.99e-04

Styrene-butadiene Copolymer Prod. Carbon monoxide secondary 1.73e-02 8.74e-04

Invar Arsenic cmpds secondary 1.69e-02 8.53e-04

Aluminum Prod. Methane secondary 1.61e-02 8.13e-04

Steel Prod., cold-rolled, semi-finished Manganese cmpds secondary 1.49e-02 7.53e-04

Ferrite mfg. Vanadium secondary 1.45e-02 7.33e-04

Aluminum Prod. Nitrogen dioxide secondary 1.43e-02 7.21e-04

Styrene-butadiene Copolymer Prod. Nitrogen oxides secondary 1.40e-02 7.07e-04

Lead Arsenic cmpds secondary 1.38e-02 6.98e-04
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Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-111

Styrene-butadiene Copolymer Prod. Methane secondary 1.37e-02 6.94e-04

Polycarbonate Production PM secondary 1.29e-02 6.53e-04

Invar Methane secondary 1.15e-02 5.82e-04

Styrene-butadiene Copolymer Prod. Sulfur oxides secondary 1.14e-02 5.77e-04

Aluminum Prod. Barium cmpds secondary 1.04e-02 5.28e-04

ABS Production Methane secondary 1.02e-02 5.14e-04

Invar Nitrogen dioxide secondary 1.01e-02 5.12e-04

ABS Production Nitrogen dioxide secondary 9.32e-03 4.71e-04

Lead Nitrogen dioxide secondary 8.37e-03 4.23e-04

Aluminum Prod. Selenium secondary 6.29e-03 3.18e-04

Ferrite mfg. Methane secondary 5.71e-03 2.88e-04

Invar PM secondary 5.51e-03 2.78e-04

Lead Methane secondary 5.04e-03 2.55e-04

Steel Prod., cold-rolled, semi-finished Arsenic secondary 4.52e-03 2.28e-04

Invar Barium cmpds secondary 4.31e-03 2.18e-04

Steel Prod., cold-rolled, semi-finished Phosphorus (yellow or white) secondary 4.07e-03 2.06e-04

Ferrite mfg. Nitrogen dioxide secondary 4.05e-03 2.05e-04

Polystyrene Prod., high-impact Nitrogen dioxide secondary 3.63e-03 1.83e-04

Ferrite mfg. PM secondary 3.44e-03 1.74e-04

Polystyrene Prod., high-impact Methane secondary 3.33e-03 1.68e-04

Aluminum Prod. Aluminum (+3) secondary 3.18e-03 1.60e-04

Lead Lead secondary 3.16e-03 1.60e-04

ABS Production Hydrochloric acid secondary 2.93e-03 1.48e-04

Lead Barium cmpds secondary 2.71e-03 1.37e-04

ABS Production PM secondary 2.54e-03 1.28e-04

Polystyrene Prod., high-impact Carbon monoxide secondary 2.45e-03 1.24e-04

Invar Selenium secondary 2.32e-03 1.17e-04

Steel Prod., cold-rolled, semi-finished Hydrochloric acid secondary 2.05e-03 1.03e-04

Styrene-butadiene Copolymer Prod. PM secondary 1.99e-03 1.00e-04

Invar Hydrochloric acid secondary 1.85e-03 9.35e-05

Lead Selenium secondary 1.84e-03 9.27e-05

Aluminum Prod. Hydrochloric acid secondary 1.78e-03 9.02e-05

Steel Prod., cold-rolled, semi-finished Benzene secondary 1.76e-03 8.89e-05

Steel Prod., cold-rolled, semi-finished Barium cmpds secondary 1.73e-03 8.75e-05

Lead PM secondary 1.68e-03 8.50e-05

Ferrite mfg. Arsenic cmpds secondary 1.64e-03 8.28e-05

ABS Production Formaldehyde secondary 1.60e-03 8.09e-05

Steel Prod., cold-rolled, semi-finished Nitrous oxide secondary 1.55e-03 7.85e-05

Steel Prod., cold-rolled, semi-finished Arsenic cmpds secondary 1.54e-03 7.76e-05

Steel Prod., cold-rolled, semi-finished Ammonia secondary 1.26e-03 6.38e-05

Aluminum Prod. Cadmium cmpds secondary 1.17e-03 5.92e-05

Invar Aluminum (+3) secondary 1.14e-03 5.76e-05

Lead Hydrochloric acid secondary 1.07e-03 5.41e-05

Steel Prod., cold-rolled, semi-finished Silicon secondary 1.01e-03 5.12e-05

Invar Copper secondary 9.89e-04 4.99e-05

Lead Aluminum (+3) secondary 9.25e-04 4.67e-05

Invar Benzene secondary 9.18e-04 4.64e-05

Steel Prod., cold-rolled, semi-finished Titanium tetrachloride secondary 8.33e-04 4.21e-05

Ferrite mfg. Barium cmpds secondary 7.81e-04 3.95e-05
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Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-112

Ferrite mfg. Hydrochloric acid secondary 6.93e-04 3.50e-05

Polystyrene Prod., high-impact PM secondary 6.05e-04 3.05e-05

Ferrite mfg. Benzene secondary 5.86e-04 2.96e-05

Aluminum Prod. Benzene secondary 5.70e-04 2.88e-05

Steel Prod., cold-rolled, semi-finished Ethane secondary 4.92e-04 2.48e-05

ABS Production Hydrofluoric acid secondary 4.87e-04 2.46e-05

Aluminum Prod. Hydrofluoric acid secondary 4.81e-04 2.43e-05

Polycarbonate Production Hydrochloric acid secondary 4.65e-04 2.35e-05

Aluminum Prod. Barium sulfate secondary 4.54e-04 2.29e-05

Invar Silicon secondary 4.52e-04 2.28e-05

Steel Prod., cold-rolled, semi-finished Formaldehyde secondary 4.15e-04 2.10e-05

ABS Production Aromatic hydrocarbons secondary 3.81e-04 1.93e-05

Steel Prod., cold-rolled, semi-finished Titanium secondary 3.30e-04 1.67e-05

Polycarbonate Production Sulfuric acid secondary 3.18e-04 1.60e-05

ABS Production Ammonia secondary 3.07e-04 1.55e-05

Steel Prod., cold-rolled, semi-finished Selenium secondary 3.00e-04 1.51e-05

Lead Benzene secondary 2.99e-04 1.51e-05

Ferrite mfg. Silicon secondary 2.97e-04 1.50e-05

Invar Phosphorus (yellow or white) secondary 2.89e-04 1.46e-05

Ferrite mfg. Selenium secondary 2.86e-04 1.44e-05

Ferrite mfg. Phosphorus (yellow or white) secondary 2.85e-04 1.44e-05

Aluminum Prod. Nitrous oxide secondary 2.76e-04 1.40e-05

Aluminum Prod. Perfluoromethane secondary 2.59e-04 1.31e-05

Polycarbonate Production Mercury compounds secondary 2.44e-04 1.23e-05

ABS Production Ethane secondary 2.37e-04 1.20e-05

Aluminum Prod. Titanium secondary 2.30e-04 1.16e-05

Aluminum Prod. Zinc (elemental) secondary 2.30e-04 1.16e-05

Aluminum Prod. Silicon secondary 2.19e-04 1.10e-05

Steel Prod., cold-rolled, semi-finished Zinc (elemental) secondary 2.16e-04 1.09e-05

Invar Titanium secondary 2.16e-04 1.09e-05

Steel Prod., cold-rolled, semi-finished Tin (Sn++, Sn4+) secondary 2.09e-04 1.05e-05

Steel Prod., cold-rolled, semi-finished Molybdenum secondary 1.88e-04 9.50e-06

Aluminum Prod. Copper (+1 & +2) secondary 1.80e-04 9.10e-06

Aluminum Prod. Strontium (Sr II) secondary 1.70e-04 8.57e-06

Invar Ethane secondary 1.65e-04 8.35e-06

Polycarbonate Production Aromatic hydrocarbons secondary 1.64e-04 8.30e-06

Ferrite mfg. Ethane secondary 1.61e-04 8.15e-06

Invar Formaldehyde secondary 1.60e-04 8.09e-06

Ferrite mfg. Formaldehyde secondary 1.56e-04 7.90e-06

Invar Molybdenum secondary 1.52e-04 7.69e-06

ABS Production Sulfuric acid secondary 1.46e-04 7.36e-06

Lead Silicon secondary 1.43e-04 7.20e-06

Styrene-butadiene Copolymer Prod. Sulfuric acid secondary 1.42e-04 7.19e-06

Invar Nitrates/nitrites secondary 1.37e-04 6.91e-06

Styrene-butadiene Copolymer Prod. Aromatic hydrocarbons secondary 1.36e-04 6.86e-06

Invar Cadmium cmpds secondary 1.27e-04 6.42e-06

Steel Prod., cold-rolled, semi-finished Barium secondary 1.23e-04 6.22e-06

Lead Barium sulfate secondary 1.15e-04 5.79e-06

ABS Production Mercury compounds secondary 1.12e-04 5.64e-06

Ferrite mfg. Aluminum (+3) secondary 1.12e-04 5.63e-06
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Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-113

Styrene-butadiene Copolymer Prod. Mercury compounds secondary 1.09e-04 5.51e-06

ABS Production Aluminum (+3) secondary 1.02e-04 5.14e-06

Steel Prod., cold-rolled, semi-finished Antimony secondary 9.54e-05 4.82e-06

Invar Copper (+1 & +2) secondary 9.43e-05 4.77e-06

Invar Nickel secondary 9.29e-05 4.69e-06

Ferrite mfg. Titanium secondary 9.23e-05 4.66e-06

Polycarbonate Production Fluorides (F-) secondary 9.20e-05 4.65e-06

Aluminum Prod. Nitrate secondary 9.13e-05 4.61e-06

Invar Strontium (Sr II) secondary 8.79e-05 4.44e-06

Steel Prod., cold-rolled, semi-finished Boron secondary 8.57e-05 4.33e-06

Steel Prod., cold-rolled, semi-finished Strontium (Sr II) secondary 7.92e-05 4.00e-06

Invar Lead secondary 7.24e-05 3.66e-06

Ferrite mfg. Lead secondary 6.92e-05 3.50e-06

Styrene-butadiene Copolymer Prod. Hydrochloric acid secondary 6.82e-05 3.45e-06

Invar Barium secondary 6.53e-05 3.30e-06

Lead Ethane secondary 6.32e-05 3.19e-06

Steel Prod., cold-rolled, semi-finished Silver compounds secondary 6.17e-05 3.12e-06

Invar Tin (Sn++, Sn4+) secondary 6.07e-05 3.07e-06

Polystyrene Prod., high-impact Aromatic hydrocarbons secondary 6.05e-05 3.05e-06

ABS Production Nitrate secondary 6.01e-05 3.04e-06

Steel Prod., cold-rolled, semi-finished Nitrates/nitrites secondary 5.66e-05 2.86e-06

Invar Hydrofluoric acid secondary 5.37e-05 2.72e-06

Ferrite mfg. Molybdenum secondary 5.24e-05 2.65e-06

Lead Copper (+1 & +2) secondary 5.20e-05 2.63e-06

Steel Prod., cold-rolled, semi-finished Chromium (VI) secondary 5.17e-05 2.61e-06

Invar Ammonia secondary 5.01e-05 2.53e-06

Invar Zinc (+2) secondary 4.87e-05 2.46e-06

Invar Boron secondary 4.85e-05 2.45e-06

Steel Prod., cold-rolled, semi-finished Acetylene secondary 4.66e-05 2.35e-06

Steel Prod., cold-rolled, semi-finished Mercury compounds secondary 4.53e-05 2.29e-06

Lead Cadmium secondary 4.52e-05 2.29e-06

Styrene-butadiene Copolymer Prod. Fluorides (F-) secondary 4.12e-05 2.08e-06

Lead Nitrous oxide secondary 4.06e-05 2.05e-06

Aluminum Prod. Barium secondary 3.91e-05 1.98e-06

Steel Prod., cold-rolled, semi-finished Hydrofluoric acid secondary 3.79e-05 1.91e-06

Ferrite mfg. Barium secondary 3.73e-05 1.89e-06

Ferrite mfg. Zinc (+2) secondary 3.69e-05 1.86e-06

Aluminum Prod. Zinc (+2) secondary 3.48e-05 1.76e-06

Invar Barium sulfate secondary 3.46e-05 1.75e-06

Steel Prod., cold-rolled, semi-finished Barium sulfate secondary 3.43e-05 1.73e-06

Lead Strontium (Sr II) secondary 3.40e-05 1.72e-06

Ferrite mfg. Barium sulfate secondary 3.38e-05 1.71e-06

Steel Prod., cold-rolled, semi-finished Aluminum (+3) secondary 3.15e-05 1.59e-06

Lead Barium secondary 2.88e-05 1.46e-06

Aluminum Prod. Aromatic hydrocarbons secondary 2.83e-05 1.43e-06

Lead Copper secondary 2.82e-05 1.42e-06

Lead Hydrofluoric acid secondary 2.73e-05 1.38e-06

Steel Prod., cold-rolled, semi-finished Hydrogen sulfide secondary 2.72e-05 1.37e-06

Aluminum Prod. Nickel cmpds secondary 2.71e-05 1.37e-06

Invar Antimony secondary 2.70e-05 1.37e-06
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M-114

Steel Prod., cold-rolled, semi-finished Cadmium cmpds secondary 2.70e-05 1.36e-06

Ferrite mfg. Antimony secondary 2.64e-05 1.33e-06

Ferrite mfg. Boron secondary 2.58e-05 1.30e-06

Ferrite mfg. Strontium (Sr II) secondary 2.57e-05 1.30e-06

Aluminum Prod. Nickel secondary 2.52e-05 1.28e-06

Steel Prod., cold-rolled, semi-finished Aluminum (elemental) secondary 2.47e-05 1.25e-06

Aluminum Prod. Ammonia secondary 2.45e-05 1.24e-06

Polystyrene Prod., high-impact Hydrochloric acid secondary 2.42e-05 1.22e-06

Aluminum Prod. Copper secondary 2.38e-05 1.20e-06

Invar Nickel cmpds secondary 2.15e-05 1.09e-06

Ferrite mfg. Nitrous oxide secondary 2.12e-05 1.07e-06

ABS Production Hydrogen sulfide secondary 2.02e-05 1.02e-06

Lead Ammonia secondary 1.88e-05 9.49e-07

Invar Silver compounds secondary 1.86e-05 9.42e-07

Ferrite mfg. Silver compounds secondary 1.82e-05 9.20e-07

Aluminum Prod. Fluoride secondary 1.82e-05 9.19e-07

Lead Nitrate secondary 1.80e-05 9.10e-07

Aluminum Prod. Lead cmpds secondary 1.74e-05 8.81e-07

Steel Prod., cold-rolled, semi-finished Pentane secondary 1.70e-05 8.57e-07

Invar Aromatic hydrocarbons secondary 1.67e-05 8.44e-07

Lead Boron secondary 1.66e-05 8.37e-07

Aluminum Prod. Vanadium (V3+, V5+) secondary 1.63e-05 8.23e-07

Ferrite mfg. Ammonia secondary 1.62e-05 8.20e-07

Invar Aluminum (elemental) secondary 1.52e-05 7.70e-07

Aluminum Prod. Nitrites secondary 1.47e-05 7.40e-07

Invar Hydrogen sulfide secondary 1.45e-05 7.34e-07

Invar Chromium (VI) secondary 1.45e-05 7.31e-07

Aluminum Prod. Perfluoroethane secondary 1.44e-05 7.28e-07

Steel Prod., cold-rolled, semi-finished Aromatic hydrocarbons secondary 1.43e-05 7.24e-07

Aluminum Prod. Chromium (VI) secondary 1.39e-05 7.03e-07

Invar Cadmium secondary 1.34e-05 6.77e-07

Invar Acetylene secondary 1.32e-05 6.68e-07

Ferrite mfg. Acetylene secondary 1.29e-05 6.52e-07

Ferrite mfg. Hydrofluoric acid secondary 1.27e-05 6.44e-07

Steel Prod., cold-rolled, semi-finished Copper secondary 1.22e-05 6.17e-07

Steel Prod., cold-rolled, semi-finished Nickel secondary 1.16e-05 5.84e-07

Ferrite mfg. Cadmium secondary 1.11e-05 5.61e-07

Aluminum Prod. Aluminum (elemental) secondary 1.05e-05 5.32e-07

Polycarbonate Production Copper (+1 & +2) secondary 1.04e-05 5.24e-07

Ferrite mfg. Hydrogen sulfide secondary 1.03e-05 5.22e-07

Lead Zinc (+2) secondary 9.93e-06 5.02e-07

Aluminum Prod. Molybdenum (Mo II, Mo III, Mo IV, Mo V, Mo VI) secondary 9.88e-06 4.99e-07

Polycarbonate Production Phenol secondary 9.34e-06 4.72e-07

Invar Pentane secondary 8.97e-06 4.53e-07

Lead Fluoride secondary 8.91e-06 4.50e-07

Steel Prod., cold-rolled, semi-finished Hexane secondary 8.86e-06 4.48e-07

Invar Fluoride secondary 8.80e-06 4.45e-07

Ferrite mfg. Pentane secondary 8.76e-06 4.43e-07

Steel Prod., cold-rolled, semi-finished Copper (+1 & +2) secondary 8.59e-06 4.34e-07

Lead Aluminum (elemental) secondary 8.16e-06 4.12e-07
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M-115

Ferrite mfg. Nitrate secondary 8.08e-06 4.08e-07

Lead Nickel cmpds secondary 7.95e-06 4.01e-07

Ferrite mfg. Aluminum (elemental) secondary 7.77e-06 3.92e-07

Invar Benzo[a]pyrene secondary 7.72e-06 3.90e-07

Aluminum Prod. Hydrogen sulfide secondary 7.53e-06 3.80e-07

Polycarbonate Production Hydrofluoric acid secondary 7.39e-06 3.73e-07

Aluminum Prod. Acetic acid secondary 7.33e-06 3.71e-07

Lead Nickel secondary 6.71e-06 3.39e-07

Ferrite mfg. Chromium (VI) secondary 6.52e-06 3.30e-07

Invar Nitrites secondary 6.45e-06 3.26e-07

Invar Acetic acid secondary 6.08e-06 3.07e-07

Invar Vanadium (V3+, V5+) secondary 6.00e-06 3.03e-07

Invar Lead cmpds secondary 5.96e-06 3.01e-07

Ferrite mfg. Copper (+1 & +2) secondary 5.96e-06 3.01e-07

Ferrite mfg. Cadmium cmpds secondary 5.94e-06 3.00e-07

Lead Hydrogen sulfide secondary 5.93e-06 3.00e-07

Polycarbonate Production Ammonia secondary 5.86e-06 2.96e-07

Lead Chromium (VI) secondary 5.80e-06 2.93e-07

Styrene-butadiene Copolymer Prod. Nitrate secondary 5.79e-06 2.93e-07

Lead Lead cmpds secondary 5.50e-06 2.78e-07

ABS Production Heptane secondary 5.02e-06 2.53e-07

ABS Production Copper (+1 & +2) secondary 4.75e-06 2.40e-07

Lead Vanadium (V3+, V5+) secondary 4.75e-06 2.40e-07

Styrene-butadiene Copolymer Prod. Copper (+1 & +2) secondary 4.64e-06 2.35e-07

Ferrite mfg. Copper secondary 4.55e-06 2.30e-07

Ferrite mfg. Aromatic hydrocarbons secondary 4.52e-06 2.29e-07

Steel Prod., cold-rolled, semi-finished Bromine secondary 4.06e-06 2.05e-07

Polycarbonate Production Halogenated hydrocarbons (unspecified) secondary 3.69e-06 1.87e-07

Polycarbonate Production Hydrogen sulfide secondary 3.69e-06 1.87e-07

Steel Prod., cold-rolled, semi-finished Acetic acid secondary 3.56e-06 1.80e-07

Invar Molybdenum (Mo II, Mo III, Mo IV, Mo V, Mo VI) secondary 3.45e-06 1.74e-07

Aluminum Prod. Cadmium secondary 3.36e-06 1.70e-07

Steel Prod., cold-rolled, semi-finished Boric acid secondary 3.30e-06 1.67e-07

Ferrite mfg. Nickel secondary 3.26e-06 1.65e-07

Lead Nitrites secondary 3.10e-06 1.57e-07

Steel Prod., cold-rolled, semi-finished Strontium secondary 3.01e-06 1.52e-07

Lead Molybdenum (Mo II, Mo III, Mo IV, Mo V, Mo VI) secondary 2.99e-06 1.51e-07

Invar Cobalt (Co I, Co II, Co III) secondary 2.88e-06 1.46e-07

Aluminum Prod. Triethylene glycol secondary 2.69e-06 1.36e-07

Invar Hexane secondary 2.58e-06 1.30e-07

Polystyrene Prod., high-impact Ammonia secondary 2.56e-06 1.29e-07

Ferrite mfg. Hexane secondary 2.51e-06 1.27e-07

Aluminum Prod. Lead secondary 2.40e-06 1.21e-07

Steel Prod., cold-rolled, semi-finished Lead secondary 2.20e-06 1.11e-07

Invar Boron (B III) secondary 2.18e-06 1.10e-07

Lead Bromine secondary 2.16e-06 1.09e-07

Invar Triethylene glycol secondary 2.14e-06 1.08e-07

Steel Prod., cold-rolled, semi-finished Triethylene glycol secondary 2.12e-06 1.07e-07

Ferrite mfg. Triethylene glycol secondary 2.09e-06 1.05e-07

Lead Triethylene glycol secondary 2.01e-06 1.01e-07
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M-116

Steel Prod., cold-rolled, semi-finished Cadmium secondary 1.98e-06 1.00e-07

Invar Methanol secondary 1.87e-06 9.43e-08

Polycarbonate Production Chlorine secondary 1.85e-06 9.33e-08

Ferrite mfg. Fluoride secondary 1.85e-06 9.33e-08

Lead Cobalt (Co I, Co II, Co III) secondary 1.84e-06 9.28e-08

Aluminum Prod. Toluene secondary 1.81e-06 9.15e-08

Steel Prod., cold-rolled, semi-finished Lead cmpds secondary 1.77e-06 8.92e-08

Steel Prod., cold-rolled, semi-finished Uranium secondary 1.71e-06 8.65e-08

Styrene-butadiene Copolymer Prod. Aluminum (+3) secondary 1.65e-06 8.36e-08

Invar Strontium secondary 1.59e-06 8.04e-08

Ferrite mfg. Acetic acid secondary 1.52e-06 7.67e-08

Steel Prod., cold-rolled, semi-finished Toluene secondary 1.52e-06 7.67e-08

Lead Mercury secondary 1.51e-06 7.64e-08

Invar Bromium (Br) secondary 1.42e-06 7.16e-08

Ferrite mfg. Bromine secondary 1.38e-06 6.99e-08

Aluminum Prod. Xylene (mixed isomers) secondary 1.38e-06 6.96e-08

Lead Boron (B III) secondary 1.31e-06 6.63e-08

ABS Production Chlorine secondary 1.27e-06 6.42e-08

Lead Acetic acid secondary 1.27e-06 6.41e-08

Steel Prod., cold-rolled, semi-finished Ethylene secondary 1.23e-06 6.20e-08

Steel Prod., cold-rolled, semi-finished Cyanide (-1) secondary 1.21e-06 6.10e-08

Steel Prod., cold-rolled, semi-finished Methanol secondary 1.19e-06 6.03e-08

Ferrite mfg. Nickel cmpds secondary 1.13e-06 5.72e-08

Steel Prod., cold-rolled, semi-finished Xylene (mixed isomers) secondary 1.12e-06 5.67e-08

Steel Prod., cold-rolled, semi-finished Naphthalene secondary 1.11e-06 5.63e-08

Invar Toluene secondary 1.10e-06 5.55e-08

Steel Prod., cold-rolled, semi-finished Zinc (+2) secondary 1.06e-06 5.36e-08

Ferrite mfg. Lead cmpds secondary 1.04e-06 5.25e-08

Steel Prod., cold-rolled, semi-finished Phenol secondary 9.70e-07 4.90e-08

Invar Boric acid secondary 9.35e-07 4.72e-08

Steel Prod., cold-rolled, semi-finished Heptane secondary 9.33e-07 4.72e-08

Polycarbonate Production Aluminum (+3) secondary 9.23e-07 4.67e-08

Polycarbonate Production Ethanethiol secondary 9.23e-07 4.67e-08

Polycarbonate Production Lead secondary 9.23e-07 4.67e-08

Polycarbonate Production Nitrate secondary 9.23e-07 4.67e-08

Polycarbonate Production Nitrous oxide secondary 9.23e-07 4.67e-08

Polycarbonate Production Zinc (+2) secondary 9.23e-07 4.67e-08

Ferrite mfg. Boric acid secondary 9.13e-07 4.61e-08

Lead Manganese secondary 8.47e-07 4.28e-08

Steel Prod., cold-rolled, semi-finished Nickel cmpds secondary 8.46e-07 4.27e-08

Ferrite mfg. Strontium secondary 8.38e-07 4.23e-08

Styrene-butadiene Copolymer Prod. Chlorine secondary 8.27e-07 4.18e-08

Styrene-butadiene Copolymer Prod. Hydrofluoric acid secondary 8.27e-07 4.18e-08

Aluminum Prod. Cobalt secondary 8.23e-07 4.16e-08

Steel Prod., cold-rolled, semi-finished Cobalt secondary 8.10e-07 4.09e-08

Lead Mercury compounds secondary 7.89e-07 3.99e-08

Invar Xylene (mixed isomers) secondary 7.67e-07 3.88e-08

Aluminum Prod. Strontium secondary 7.60e-07 3.84e-08

Steel Prod., cold-rolled, semi-finished Beryllium secondary 7.21e-07 3.64e-08

ABS Production Nickel cmpds secondary 7.16e-07 3.62e-08
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M-117

Ferrite mfg. Vanadium (V3+, V5+) secondary 6.83e-07 3.45e-08

Aluminum Prod. Phenol secondary 6.39e-07 3.23e-08

Invar Manganese secondary 6.32e-07 3.19e-08

Polystyrene Prod., high-impact Nitrate secondary 6.05e-07 3.05e-08

Invar Ethylene secondary 6.01e-07 3.03e-08

Steel Prod., cold-rolled, semi-finished Vanadium (V3+, V5+) secondary 5.94e-07 3.00e-08

ABS Production Phenol secondary 5.88e-07 2.97e-08

Ferrite mfg. Ethylene secondary 5.79e-07 2.92e-08

Styrene-butadiene Copolymer Prod. Ammonia secondary 5.62e-07 2.84e-08

Steel Prod., cold-rolled, semi-finished Benzo[a]pyrene secondary 5.60e-07 2.83e-08

Ferrite mfg. Toluene secondary 5.31e-07 2.68e-08

ABS Production HALON-1301 secondary 5.12e-07 2.59e-08

Styrene-butadiene Copolymer Prod. Phenol secondary 4.92e-07 2.49e-08

Invar Uranium secondary 4.89e-07 2.47e-08

Ferrite mfg. Uranium secondary 4.77e-07 2.41e-08

Steel Prod., cold-rolled, semi-finished Boron (B III) secondary 4.70e-07 2.37e-08

Polycarbonate Production Mercury secondary 4.62e-07 2.33e-08

Ferrite mfg. Nitrites secondary 4.48e-07 2.26e-08

Invar Phenol secondary 4.41e-07 2.23e-08

ABS Production Ethanethiol secondary 4.24e-07 2.14e-08

ABS Production Fluoride secondary 4.24e-07 2.14e-08

ABS Production Halogenated hydrocarbons (unspecified) secondary 4.24e-07 2.14e-08

ABS Production Lead secondary 4.24e-07 2.14e-08

ABS Production Nitrous oxide secondary 4.24e-07 2.14e-08

ABS Production Zinc (+2) secondary 4.24e-07 2.14e-08

Styrene-butadiene Copolymer Prod. Halogenated hydrocarbons (unspecified) secondary 4.14e-07 2.09e-08

Styrene-butadiene Copolymer Prod. Hydrogen sulfide secondary 4.14e-07 2.09e-08

Styrene-butadiene Copolymer Prod. Lead secondary 4.14e-07 2.09e-08

Styrene-butadiene Copolymer Prod. Nitrous oxide secondary 4.14e-07 2.09e-08

Styrene-butadiene Copolymer Prod. Zinc (+2) secondary 4.14e-07 2.09e-08

Aluminum Prod. HALON-1301 secondary 3.61e-07 1.82e-08

Steel Prod., cold-rolled, semi-finished Manganese secondary 3.60e-07 1.82e-08

Ferrite mfg. Xylene (mixed isomers) secondary 3.50e-07 1.77e-08

Ferrite mfg. Methanol secondary 3.36e-07 1.70e-08

Invar Cyanide (-1) secondary 2.89e-07 1.46e-08

Invar Heptane secondary 2.83e-07 1.43e-08

Invar Acetaldehyde secondary 2.79e-07 1.41e-08

Ferrite mfg. Heptane secondary 2.76e-07 1.40e-08

Lead Xylene (mixed isomers) secondary 2.54e-07 1.29e-08

Aluminum Prod. 1,2-Dichlorotetrafluoroethane secondary 2.49e-07 1.26e-08

Steel Prod., cold-rolled, semi-finished Rubidium ion (Rb+) secondary 2.42e-07 1.22e-08

Ferrite mfg. Cobalt secondary 2.40e-07 1.21e-08

Invar Mercury secondary 2.12e-07 1.07e-08

ABS Production Mercury secondary 2.12e-07 1.07e-08

Styrene-butadiene Copolymer Prod. Mercury secondary 2.07e-07 1.05e-08

Ferrite mfg. Cyanide (-1) secondary 2.05e-07 1.04e-08

Invar Beryllium secondary 2.05e-07 1.04e-08

Aluminum Prod. Mercury secondary 2.02e-07 1.02e-08

Ferrite mfg. Beryllium secondary 2.00e-07 1.01e-08

Ferrite mfg. Phenol secondary 1.95e-07 9.87e-09
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M-118

Aluminum Prod. Cyanide (-1) secondary 1.89e-07 9.57e-09

Steel Prod., cold-rolled, semi-finished Molybdenum (Mo II, Mo III, Mo IV, Mo V, Mo VI) secondary 1.81e-07 9.17e-09

Polystyrene Prod., high-impact Phenol secondary 1.80e-07 9.09e-09

Steel Prod., cold-rolled, semi-finished Morpholine secondary 1.79e-07 9.05e-09

Steel Prod., cold-rolled, semi-finished Propylene secondary 1.77e-07 8.94e-09

Ferrite mfg. Cobalt (Co I, Co II, Co III) secondary 1.76e-07 8.88e-09

Lead Methanol secondary 1.62e-07 8.21e-09

Steel Prod., cold-rolled, semi-finished Acetaldehyde secondary 1.62e-07 8.18e-09

Ferrite mfg. Mercury secondary 1.62e-07 8.16e-09

Ferrite mfg. Benzo[a]pyrene secondary 1.55e-07 7.85e-09

Ferrite mfg. Boron (B III) secondary 1.55e-07 7.83e-09

ABS Production Ethylene secondary 1.52e-07 7.68e-09

Invar HALON-1301 secondary 1.52e-07 7.68e-09

Lead Cobalt secondary 1.46e-07 7.39e-09

Lead Phenol secondary 1.37e-07 6.94e-09

Invar Ethylbenzene secondary 1.37e-07 6.90e-09

Invar Acetone secondary 1.36e-07 6.88e-09

Lead Aromatic hydrocarbons secondary 1.36e-07 6.86e-09

Aluminum Prod. Chromium (III) secondary 1.31e-07 6.62e-09

Ferrite mfg. Manganese secondary 1.19e-07 6.00e-09

Steel Prod., cold-rolled, semi-finished Fluorine secondary 1.14e-07 5.78e-09

Steel Prod., cold-rolled, semi-finished Lanthanum secondary 1.07e-07 5.43e-09

Invar 1,2-Dichlorotetrafluoroethane secondary 1.03e-07 5.22e-09

Lead Cyanide (-1) secondary 9.76e-08 4.93e-09

Invar Nitrous oxide secondary 9.70e-08 4.90e-09

Lead Ethylene secondary 9.43e-08 4.77e-09

Lead Toluene secondary 8.24e-08 4.16e-09

Steel Prod., cold-rolled, semi-finished Acetone secondary 7.91e-08 3.99e-09

Invar Rubidium ion (Rb+) secondary 7.31e-08 3.69e-09

Ferrite mfg. Rubidium ion (Rb+) secondary 7.14e-08 3.61e-09

Lead HALON-1301 secondary 6.78e-08 3.42e-09

Invar Sulfuric acid secondary 5.99e-08 3.03e-09

Ferrite mfg. Sulfuric acid secondary 5.85e-08 2.95e-09

Steel Prod., cold-rolled, semi-finished Thorium secondary 5.77e-08 2.91e-09

Invar Mercury compounds secondary 5.58e-08 2.82e-09

Ferrite mfg. Mercury compounds secondary 5.45e-08 2.75e-09

Steel Prod., cold-rolled, semi-finished Ethylbenzene secondary 5.25e-08 2.65e-09

Ferrite mfg. Molybdenum (Mo II, Mo III, Mo IV, Mo V, Mo VI) secondary 5.09e-08 2.57e-09

Invar Morpholine secondary 5.07e-08 2.56e-09

Steel Prod., cold-rolled, semi-finished HALON-1301 secondary 5.04e-08 2.55e-09

Invar Propylene secondary 5.03e-08 2.54e-09

Ferrite mfg. Morpholine secondary 4.95e-08 2.50e-09

Ferrite mfg. Propylene secondary 4.91e-08 2.48e-09

Invar Chromium (III) secondary 4.79e-08 2.42e-09

Lead Ethylbenzene secondary 4.72e-08 2.39e-09

Ferrite mfg. Acetaldehyde secondary 4.63e-08 2.34e-09

Lead Chromium (III) secondary 3.86e-08 1.95e-09

Lead Acetaldehyde secondary 3.59e-08 1.81e-09

Steel Prod., cold-rolled, semi-finished Tin secondary 3.35e-08 1.69e-09

Steel Prod., cold-rolled, semi-finished Mercury secondary 3.26e-08 1.65e-09
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Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-119

Invar Fluorine secondary 3.24e-08 1.64e-09

Steel Prod., cold-rolled, semi-finished Phosphorus pentoxide secondary 3.22e-08 1.63e-09

Ferrite mfg. Fluorine secondary 3.16e-08 1.60e-09

Invar Lanthanum secondary 3.06e-08 1.55e-09

Ferrite mfg. Lanthanum secondary 2.99e-08 1.51e-09

Steel Prod., cold-rolled, semi-finished Hydrazine secondary 2.65e-08 1.34e-09

Steel Prod., cold-rolled, semi-finished Scandium secondary 2.61e-08 1.32e-09

Steel Prod., cold-rolled, semi-finished Chlorine secondary 2.28e-08 1.15e-09

Ferrite mfg. Acetone secondary 2.23e-08 1.13e-09

Ferrite mfg. Ethylbenzene secondary 1.94e-08 9.80e-10

Ferrite mfg. HALON-1301 secondary 1.90e-08 9.62e-10

Steel Prod., cold-rolled, semi-finished Thallium secondary 1.78e-08 8.99e-10

Lead Acetone secondary 1.72e-08 8.67e-10

Invar Thorium secondary 1.65e-08 8.32e-10

Ferrite mfg. Thorium secondary 1.61e-08 8.12e-10

Steel Prod., cold-rolled, semi-finished Zirconium secondary 1.37e-08 6.94e-10

Lead Benzo[a]pyrene secondary 1.23e-08 6.22e-10

Invar Tin secondary 9.53e-09 4.82e-10

Invar Phosphorus pentoxide secondary 9.39e-09 4.74e-10

Ferrite mfg. Tin secondary 9.31e-09 4.70e-10

Ferrite mfg. Phosphorus pentoxide secondary 9.16e-09 4.63e-10

Invar Trichlorofluoromethane secondary 8.09e-09 4.09e-10

Invar Hydrogen cyanide secondary 7.58e-09 3.83e-10

Invar Hydrazine secondary 7.51e-09 3.79e-10

Invar Scandium secondary 7.47e-09 3.77e-10

Ferrite mfg. Hydrogen cyanide secondary 7.40e-09 3.74e-10

Ferrite mfg. Hydrazine secondary 7.33e-09 3.70e-10

Ferrite mfg. Scandium secondary 7.29e-09 3.68e-10

Invar Perfluoromethane secondary 5.70e-09 2.88e-10

Steel Prod., cold-rolled, semi-finished Nitrites secondary 5.63e-09 2.84e-10

Ferrite mfg. Perfluoromethane secondary 5.57e-09 2.81e-10

Steel Prod., cold-rolled, semi-finished Chromium (III) secondary 5.29e-09 2.67e-10

Invar Thallium secondary 5.10e-09 2.58e-10

Ferrite mfg. Chromium (III) secondary 5.01e-09 2.53e-10

Ferrite mfg. Thallium secondary 4.98e-09 2.52e-10

Invar Zirconium secondary 3.94e-09 1.99e-10

Steel Prod., cold-rolled, semi-finished Edetic acid (EDTA) secondary 3.86e-09 1.95e-10

Ferrite mfg. Zirconium secondary 3.84e-09 1.94e-10

Invar Hypochlorous acid secondary 3.54e-09 1.79e-10

Steel Prod., cold-rolled, semi-finished Hypochlorous acid secondary 3.52e-09 1.78e-10

Ferrite mfg. Hypochlorous acid secondary 3.46e-09 1.75e-10

Steel Prod., cold-rolled, semi-finished Cobalt (Co I, Co II, Co III) secondary 3.14e-09 1.59e-10

Ferrite mfg. Trichlorofluoromethane secondary 3.01e-09 1.52e-10

ABS Production HCFC-22 secondary 2.69e-09 1.36e-10

Invar HFC-125 secondary 2.30e-09 1.16e-10

Ferrite mfg. HFC-125 secondary 2.24e-09 1.13e-10

Invar Chlorine secondary 2.22e-09 1.12e-10

Ferrite mfg. Chlorine secondary 2.17e-09 1.10e-10

Invar Dichloromethane secondary 1.51e-09 7.61e-11

Steel Prod., cold-rolled, semi-finished Dichloromethane secondary 1.50e-09 7.55e-11
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M-120

Ferrite mfg. Dichloromethane secondary 1.47e-09 7.43e-11

Invar Dichlorodifluoromethane secondary 1.44e-09 7.27e-11

Invar Edetic acid (EDTA) secondary 1.09e-09 5.52e-11

Ferrite mfg. Edetic acid (EDTA) secondary 1.07e-09 5.39e-11

Invar CFC-13 secondary 1.01e-09 5.09e-11

Steel Prod., cold-rolled, semi-finished Isopropylpropionate secondary 4.05e-10 2.04e-11

Ferrite mfg. Isopropylpropionate secondary 3.97e-10 2.01e-11

Invar Halogenated matter (organic) secondary 2.74e-10 1.39e-11

Ferrite mfg. Halogenated matter (organic) secondary 2.68e-10 1.35e-11

Steel Prod., cold-rolled, semi-finished Lithium salts secondary 1.98e-10 1.00e-11

Invar Ethanethiol secondary 1.74e-10 8.80e-12

Ferrite mfg. Ethanethiol secondary 1.70e-10 8.59e-12

Ferrite mfg. Tin (Sn++, Sn4+) secondary 1.46e-10 7.36e-12

Steel Prod., cold-rolled, semi-finished Perfluoromethane secondary 8.98e-11 4.54e-12

Invar Lithium salts secondary 5.61e-11 2.84e-12

Invar Chloroform secondary 5.52e-11 2.79e-12

Steel Prod., cold-rolled, semi-finished Chloroform secondary 5.48e-11 2.77e-12

Ferrite mfg. Lithium salts secondary 5.48e-11 2.77e-12

Ferrite mfg. Chloroform secondary 5.39e-11 2.72e-12

Lead Acrolein secondary 2.38e-11 1.20e-12

Lead Benzaldehyde secondary 1.35e-11 6.81e-13

Invar Perfluoroethane secondary 5.35e-12 2.70e-13

Invar Trichloroethylene secondary 7.98e-13 4.03e-14

Steel Prod., cold-rolled, semi-finished Trichloroethylene secondary 7.91e-13 4.00e-14

Ferrite mfg. Trichloroethylene secondary 7.79e-13 3.94e-14

Invar Propionaldehyde secondary 2.08e-13 1.05e-14

Steel Prod., cold-rolled, semi-finished Propionaldehyde secondary 2.08e-13 1.05e-14

Ferrite mfg. Propionaldehyde secondary 2.03e-13 1.03e-14

Steel Prod., cold-rolled, semi-finished Benzaldehyde secondary 6.15e-14 3.11e-15

Invar Benzaldehyde secondary 6.10e-14 3.08e-15

Ferrite mfg. Benzaldehyde secondary 5.95e-14 3.01e-15

Invar Pentachlorobenzene secondary 2.77e-14 1.40e-15

Steel Prod., cold-rolled, semi-finished Tetrachloroethylene secondary 2.20e-14 1.11e-15

Invar Tetrachloroethylene secondary 2.17e-14 1.10e-15

Ferrite mfg. Tetrachloroethylene secondary 2.12e-14 1.07e-15

Invar Acrolein secondary 9.90e-15 5.00e-16

Ferrite mfg. 1,2-Dichlorotetrafluoroethane secondary 7.63e-15 3.86e-16

Invar 1,1,1-Trichloroethane secondary 3.25e-15 1.64e-16

Steel Prod., cold-rolled, semi-finished 1,1,1-Trichloroethane secondary 3.21e-15 1.62e-16

Ferrite mfg. 1,1,1-Trichloroethane secondary 3.16e-15 1.60e-16

Invar Pentachlorophenol secondary 1.55e-15 7.84e-17

Invar Hexachloroethane secondary 1.24e-16 6.27e-18

Steel Prod., cold-rolled, semi-finished Hexachloroethane secondary 1.23e-16 6.22e-18

Ferrite mfg. Hexachloroethane secondary 1.21e-16 6.12e-18

Ferrite mfg. Dichlorodifluoromethane secondary 1.07e-16 5.39e-18

Ferrite mfg. CFC-13 secondary 7.48e-17 3.78e-18

Invar HCFC-22 secondary 6.78e-17 3.43e-18

Ferrite mfg. HCFC-22 secondary 6.62e-17 3.35e-18

Total Materials Processing 2.28e+02 1.15e+01

Manufacturing Life-cycle Stage
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Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-121

Japanese Electric Grid Sulfur dioxide model/secondary 5.69e+01 2.88e+00

US electric grid Sulfur dioxide model/secondary 2.63e+01 1.33e+00

LPG Production Carbon monoxide secondary 5.77e+00 2.92e-01

LPG Production Methane secondary 1.68e+00 8.48e-02

LPG Production Sulfur oxides secondary 1.60e+00 8.10e-02

LPG Production Nitrogen oxides secondary 1.15e+00 5.79e-02

LPG Production Vanadium secondary 1.05e+00 5.29e-02

LPG Production Benzene secondary 8.58e-01 4.34e-02

Glass/frit Fluorides (F-) primary 5.85e-01 2.96e-02

LPG Production PM secondary 2.58e-01 1.30e-02

CRT tube mfg. Carbon monoxide primary 2.29e-01 1.16e-02

LPG Production Arsenic secondary 2.06e-01 1.04e-02

LPG Production Formaldehyde secondary 1.34e-01 6.77e-03

Natural Gas Prod. Methane secondary 1.00e-01 5.07e-03

Glass/frit Nitrogen oxides primary 8.83e-02 4.46e-03

Japanese Electric Grid Nitrogen oxides model/secondary 8.13e-02 4.11e-03

Natural Gas Prod. Benzene secondary 7.57e-02 3.83e-03

Natural Gas Prod. Carbon monoxide secondary 6.87e-02 3.47e-03

CRT monitor assembly Tricresyl phosphate primary 4.59e-02 2.32e-03

CRT tube mfg. Phosphorus (yellow or white) primary 4.00e-02 2.02e-03

Japanese Electric Grid Carbon monoxide model/secondary 3.78e-02 1.91e-03

US electric grid Nitrogen oxides model/secondary 3.76e-02 1.90e-03

LPG Production Hydrochloric acid secondary 3.68e-02 1.86e-03

LPG Production Nitrous oxide secondary 3.24e-02 1.64e-03

Fuel Oil #6 Prod. Carbon monoxide secondary 2.83e-02 1.43e-03

Japanese Electric Grid Vanadium model/secondary 2.27e-02 1.15e-03

US electric grid Methane model/secondary 2.06e-02 1.04e-03

CRT tube mfg. Sulfur oxides primary 1.99e-02 1.01e-03

Natural Gas Prod. Nitrogen oxides secondary 1.86e-02 9.42e-04

US electric grid Carbon monoxide model/secondary 1.74e-02 8.80e-04

Fuel Oil #2 Prod. Carbon monoxide secondary 1.68e-02 8.50e-04

Fuel Oil #6 Prod. Methane secondary 1.18e-02 5.95e-04

Fuel Oil #6 Prod. Sulfur oxides secondary 1.09e-02 5.53e-04

Fuel Oil #6 Prod. Vanadium secondary 1.08e-02 5.44e-04

Japanese Electric Grid Arsenic model/secondary 1.04e-02 5.27e-04

LPG Production Phosphorus (yellow or white) secondary 9.81e-03 4.96e-04

US electric grid Arsenic model/secondary 8.91e-03 4.50e-04

Fuel Oil #6 Prod. Nitrogen oxides secondary 8.19e-03 4.14e-04

US electric grid Hydrochloric acid model/secondary 7.87e-03 3.98e-04

LPG Production Fluorides (F-) secondary 7.54e-03 3.81e-04

LPG Production Selenium secondary 7.41e-03 3.75e-04

CRT tube mfg. Fluoride primary 6.91e-03 3.49e-04

Japanese Electric Grid Hydrochloric acid model/secondary 6.28e-03 3.17e-04

LPG Production Hydrogen sulfide secondary 6.13e-03 3.10e-04

LPG Production Ammonia secondary 5.91e-03 2.99e-04

Glass/frit Fluorides (F-) primary 5.85e-03 2.95e-04

Fuel Oil #2 Prod. Methane secondary 5.14e-03 2.60e-04

Fuel Oil #6 Prod. Benzene secondary 4.90e-03 2.48e-04

Fuel Oil #2 Prod. Sulfur oxides secondary 4.87e-03 2.46e-04

PWB Mfg. Formaldehyde model/secondary 4.45e-03 2.25e-04
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M-122

CRT tube mfg. Nitrogen oxides primary 4.34e-03 2.19e-04

Japanese Electric Grid PM-10 model/secondary 4.00e-03 2.02e-04

Fuel Oil #2 Prod. Nitrogen oxides secondary 3.51e-03 1.78e-04

Fuel Oil #2 Prod. Vanadium secondary 3.45e-03 1.74e-04

CRT tube mfg. Dimethyl Formamide primary 3.07e-03 1.55e-04

Fuel Oil #2 Prod. Benzene secondary 2.55e-03 1.29e-04

Glass/frit Carbon monoxide primary 2.16e-03 1.09e-04

LPG Production Hydrofluoric acid secondary 2.01e-03 1.01e-04

Fuel Oil #6 Prod. PM secondary 1.85e-03 9.34e-05

US electric grid PM-10 model/secondary 1.84e-03 9.32e-05

Fuel Oil #6 Prod. Arsenic secondary 1.72e-03 8.72e-05

CRT tube mfg. Zinc (elemental) primary 1.65e-03 8.33e-05

LPG Production Molybdenum secondary 1.65e-03 8.33e-05

LPG Production Chromium (VI) secondary 1.58e-03 7.97e-05

LPG Production Ethane secondary 1.55e-03 7.84e-05

Fuel Oil #4 Prod. Carbon monoxide secondary 1.52e-03 7.66e-05

US electric grid Selenium model/secondary 1.48e-03 7.48e-05

Fuel Oil #6 Prod. Formaldehyde secondary 1.37e-03 6.92e-05

Japanese Electric Grid Fluorides (F-) model/secondary 1.32e-03 6.65e-05

Japanese Electric Grid Selenium model/secondary 1.27e-03 6.44e-05

LPG Production Zinc (elemental) secondary 1.20e-03 6.06e-05

Japanese Electric Grid Formaldehyde model/secondary 1.17e-03 5.91e-05

US electric grid Vanadium model/secondary 1.11e-03 5.63e-05

Glass/frit Nitrogen oxides primary 1.07e-03 5.39e-05

LPG Production Hexane secondary 9.02e-04 4.56e-05

Natural Gas Prod. PM secondary 8.28e-04 4.18e-05

Fuel Oil #2 Prod. PM secondary 7.92e-04 4.00e-05

LPG Production Phenol secondary 7.15e-04 3.61e-05

Fuel Oil #2 Prod. Arsenic secondary 6.52e-04 3.29e-05

LPG Production Pentane secondary 6.51e-04 3.29e-05

CRT tube mfg. Toluene primary 6.41e-04 3.24e-05

Japanese Electric Grid Zinc (elemental) model/secondary 6.13e-04 3.10e-05

Natural Gas Prod. Sulfur oxides secondary 5.51e-04 2.79e-05

Fuel Oil #4 Prod. Methane secondary 5.21e-04 2.63e-05

Fuel Oil #4 Prod. Sulfur oxides secondary 4.90e-04 2.48e-05

LPG Production PM-10 secondary 4.50e-04 2.27e-05

Fuel Oil #2 Prod. Formaldehyde secondary 4.41e-04 2.23e-05

US electric grid Hydrofluoric acid model/secondary 4.29e-04 2.17e-05

Natural Gas Prod. Ammonia secondary 4.26e-04 2.15e-05

LPG Production Nickel secondary 4.12e-04 2.08e-05

Fuel Oil #4 Prod. Vanadium secondary 4.03e-04 2.04e-05

Fuel Oil #4 Prod. Nitrogen oxides secondary 3.59e-04 1.81e-05

Japanese Electric Grid Hydrofluoric acid model/secondary 3.43e-04 1.73e-05

Japanese Electric Grid Antimony model/secondary 3.24e-04 1.64e-05

Natural Gas Prod. Arsenic secondary 3.15e-04 1.59e-05

Fuel Oil #6 Prod. Hydrochloric acid secondary 2.97e-04 1.50e-05

Fuel Oil #6 Prod. Nitrous oxide secondary 2.90e-04 1.47e-05

LPG Production Aluminum (+3) secondary 2.83e-04 1.43e-05

CRT tube mfg. Nickel primary 2.68e-04 1.35e-05

Fuel Oil #4 Prod. Benzene secondary 2.41e-04 1.22e-05
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M-123

Japanese Electric Grid Nitrous oxide model/secondary 2.24e-04 1.13e-05

Glass/frit PM primary 2.18e-04 1.10e-05

LPG Production Antimony secondary 2.14e-04 1.08e-05

Japanese Electric Grid Methane model/secondary 1.63e-04 8.22e-06

US electric grid Formaldehyde model/secondary 1.55e-04 7.82e-06

Japanese Electric Grid Molybdenum model/secondary 1.32e-04 6.65e-06

LPG Production Nitrate secondary 1.21e-04 6.12e-06

Fuel Oil #2 Prod. Hydrochloric acid secondary 1.15e-04 5.83e-06

US electric grid Benzene model/secondary 1.11e-04 5.63e-06

US electric grid Nitrous oxide model/secondary 1.08e-04 5.48e-06

Fuel Oil #2 Prod. Nitrous oxide secondary 1.04e-04 5.24e-06

CRT tube mfg. Molybdenum primary 1.02e-04 5.18e-06

Glass/frit Sulfur oxides primary 1.02e-04 5.14e-06

Fuel Oil #6 Prod. Phosphorus (yellow or white) secondary 9.77e-05 4.94e-06

Japanese Electric Grid Benzene model/secondary 9.11e-05 4.60e-06

Glass/frit Lead primary 8.74e-05 4.42e-06

Fuel Oil #4 Prod. PM secondary 8.09e-05 4.09e-06

Fuel Oil #4 Prod. Arsenic secondary 7.04e-05 3.56e-06

Natural Gas Prod. Vanadium secondary 6.96e-05 3.52e-06

Natural Gas Prod. Hydrochloric acid secondary 6.39e-05 3.23e-06

Fuel Oil #6 Prod. Hydrogen sulfide secondary 6.35e-05 3.21e-06

US electric grid Phosphorus (yellow or white) model/secondary 6.27e-05 3.17e-06

Fuel Oil #6 Prod. Selenium secondary 6.07e-05 3.07e-06

Glass/frit Carbon monoxide primary 6.03e-05 3.05e-06

Fuel Oil #6 Prod. Fluorides (F-) secondary 5.86e-05 2.96e-06

Fuel Oil #4 Prod. Formaldehyde secondary 5.14e-05 2.60e-06

Japanese Electric Grid Nickel model/secondary 4.98e-05 2.52e-06

CRT tube mfg. Copper primary 4.05e-05 2.04e-06

LPG Production Copper secondary 3.49e-05 1.76e-06

LPG Production Methyl hydrazine secondary 3.44e-05 1.74e-06

LPG Production Silicon secondary 3.38e-05 1.71e-06

Glass/frit Nitrates/nitrites primary 3.34e-05 1.69e-06

LPG Production 2-Chloroacetophenone secondary 3.22e-05 1.63e-06

Fuel Oil #2 Prod. Phosphorus (yellow or white) secondary 3.21e-05 1.62e-06

LPG Production Dimethylbenzanthracene secondary 3.19e-05 1.61e-06

LPG Production Bromomethane secondary 3.18e-05 1.61e-06

Fuel Oil #6 Prod. Ammonia secondary 3.18e-05 1.61e-06

Japanese Electric Grid Barium model/secondary 2.94e-05 1.48e-06

US electric grid Zinc (elemental) model/secondary 2.89e-05 1.46e-06

Natural Gas Prod. Formaldehyde secondary 2.77e-05 1.40e-06

LPG Production Naphthalene secondary 2.61e-05 1.32e-06

CRT tube mfg. Xylene (mixed isomers) primary 2.55e-05 1.29e-06

LPG Production Lead secondary 2.47e-05 1.25e-06

US electric grid Antimony model/secondary 2.37e-05 1.20e-06

Fuel Oil #2 Prod. Fluorides (F-) secondary 2.35e-05 1.19e-06

Fuel Oil #2 Prod. Selenium secondary 2.33e-05 1.18e-06

Natural Gas Prod. Nitrous oxide secondary 2.31e-05 1.17e-06

LPG Production Manganese secondary 2.23e-05 1.13e-06

LPG Production Beryllium secondary 2.15e-05 1.08e-06

Fuel Oil #2 Prod. Hydrogen sulfide secondary 2.02e-05 1.02e-06
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M-124

LPG Production Barium secondary 1.86e-05 9.42e-07

Fuel Oil #2 Prod. Ammonia secondary 1.74e-05 8.81e-07

LPG Production Cyanide (-1) secondary 1.67e-05 8.45e-07

Japanese Electric Grid Naphthalene model/secondary 1.66e-05 8.37e-07

Fuel Oil #6 Prod. Hydrofluoric acid secondary 1.62e-05 8.19e-07

LPG Production Barium cmpds secondary 1.59e-05 8.02e-07

Fuel Oil #6 Prod. Molybdenum secondary 1.56e-05 7.88e-07

Natural Gas Prod. Ethane secondary 1.40e-05 7.06e-07

Natural Gas Prod. Fluorides (F-) secondary 1.36e-05 6.87e-07

Fuel Oil #4 Prod. Hydrochloric acid secondary 1.23e-05 6.22e-07

Natural Gas Prod. Selenium secondary 1.21e-05 6.13e-07

Fuel Oil #4 Prod. Nitrous oxide secondary 1.15e-05 5.81e-07

Japanese Electric Grid Chromium (VI) model/secondary 9.99e-06 5.05e-07

LPG Production Cadmium secondary 9.21e-06 4.65e-07

Fuel Oil #6 Prod. Ethane secondary 8.87e-06 4.48e-07

US electric grid Chromium (VI) model/secondary 8.58e-06 4.33e-07

Natural Gas Prod. Zinc (elemental) secondary 8.50e-06 4.30e-07

Natural Gas Prod. Hexane secondary 8.11e-06 4.10e-07

US electric grid Molybdenum model/secondary 7.93e-06 4.01e-07

US electric grid Methyl hydrazine model/secondary 7.36e-06 3.72e-07

Japanese Electric Grid Copper model/secondary 7.14e-06 3.61e-07

US electric grid 2-Chloroacetophenone model/secondary 6.89e-06 3.48e-07

LPG Production Carbon disulfide secondary 6.85e-06 3.46e-07

US electric grid Bromomethane model/secondary 6.81e-06 3.44e-07

Fuel Oil #6 Prod. Zinc (elemental) secondary 6.59e-06 3.33e-07

Fuel Oil #6 Prod. Chromium (VI) secondary 6.39e-06 3.23e-07

Fuel Oil #2 Prod. Hydrofluoric acid secondary 6.30e-06 3.18e-07

CRT tube mfg. Lead primary 6.03e-06 3.05e-07

Japanese Electric Grid Methyl hydrazine model/secondary 5.88e-06 2.97e-07

Natural Gas Prod. Pentane secondary 5.86e-06 2.96e-07

Japanese Electric Grid 2-Chloroacetophenone model/secondary 5.51e-06 2.78e-07

Japanese Electric Grid Bromomethane model/secondary 5.44e-06 2.75e-07

Fuel Oil #2 Prod. Molybdenum secondary 5.33e-06 2.69e-07

LPG Production Benzyl chloride secondary 5.24e-06 2.65e-07

Fuel Oil #6 Prod. Hexane secondary 5.16e-06 2.61e-07

LPG Production Cobalt secondary 5.02e-06 2.54e-07

Fuel Oil #6 Prod. PM-10 secondary 4.66e-06 2.36e-07

Fuel Oil #2 Prod. Ethane secondary 4.61e-06 2.33e-07

Fuel Oil #6 Prod. Nickel secondary 3.99e-06 2.02e-07

LPG Production Aluminum (elemental) secondary 3.87e-06 1.96e-07

Fuel Oil #6 Prod. Pentane secondary 3.72e-06 1.88e-07

Fuel Oil #4 Prod. Phosphorus (yellow or white) secondary 3.70e-06 1.87e-07

US electric grid Nickel model/secondary 3.70e-06 1.87e-07

LPG Production Chloroform secondary 3.70e-06 1.87e-07

CRT tube mfg. Manganese primary 3.60e-06 1.82e-07

US electric grid Cyanide (-1) model/secondary 3.58e-06 1.81e-07

Fuel Oil #2 Prod. Zinc (elemental) secondary 3.54e-06 1.79e-07

Natural Gas Prod. Hydrofluoric acid secondary 3.49e-06 1.76e-07

LPG Production Propionaldehyde secondary 3.42e-06 1.73e-07

Japanese Electric Grid Cyanide (-1) model/secondary 2.86e-06 1.44e-07
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Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-125

US electric grid 2,3,7,8-TCDD model/secondary 2.71e-06 1.37e-07

Fuel Oil #2 Prod. Hexane secondary 2.68e-06 1.35e-07

Fuel Oil #4 Prod. Selenium secondary 2.50e-06 1.26e-07

Fuel Oil #2 Prod. Chromium (VI) secondary 2.48e-06 1.25e-07

Fuel Oil #4 Prod. Fluorides (F-) secondary 2.47e-06 1.25e-07

Fuel Oil #6 Prod. Phenol secondary 2.42e-06 1.22e-07

Fuel Oil #4 Prod. Hydrogen sulfide secondary 2.37e-06 1.20e-07

Japanese Electric Grid Cobalt model/secondary 2.37e-06 1.20e-07

Natural Gas Prod. Molybdenum secondary 2.31e-06 1.17e-07

Japanese Electric Grid 2,3,7,8-TCDD model/secondary 2.23e-06 1.12e-07

US electric grid Naphthalene model/secondary 2.19e-06 1.10e-07

Fuel Oil #2 Prod. Phenol secondary 2.01e-06 1.01e-07

LPG Production Acrolein secondary 1.94e-06 9.80e-08

Fuel Oil #2 Prod. Pentane secondary 1.93e-06 9.77e-08

US electric grid Barium model/secondary 1.86e-06 9.39e-08

Natural Gas Prod. Phosphorus (yellow or white) secondary 1.77e-06 8.94e-08

Fuel Oil #4 Prod. Ammonia secondary 1.62e-06 8.17e-08

LPG Production Methyl chloride secondary 1.61e-06 8.13e-08

Japanese Electric Grid Cadmium model/secondary 1.60e-06 8.09e-08

Fuel Oil #2 Prod. PM-10 secondary 1.48e-06 7.50e-08

Natural Gas Prod. Chromium (VI) secondary 1.48e-06 7.47e-08

US electric grid Carbon disulfide model/secondary 1.46e-06 7.40e-08

Fuel Oil #2 Prod. Nickel secondary 1.34e-06 6.77e-08

Glass/frit PM primary 1.33e-06 6.74e-08

Fuel Oil #6 Prod. Antimony secondary 1.19e-06 6.00e-08

Japanese Electric Grid Carbon disulfide model/secondary 1.17e-06 5.91e-08

LPG Production Di(2-ethylhexyl)phthalate secondary 1.16e-06 5.86e-08

US electric grid Benzyl chloride model/secondary 1.12e-06 5.67e-08

Fuel Oil #6 Prod. Aluminum (+3) secondary 9.58e-07 4.84e-08

LPG Production Acetaldehyde secondary 9.23e-07 4.67e-08

Japanese Electric Grid Benzyl chloride model/secondary 8.95e-07 4.52e-08

US electric grid Cadmium model/secondary 8.74e-07 4.42e-08

LPG Production Mercury secondary 8.69e-07 4.39e-08

Fuel Oil #2 Prod. Aluminum (+3) secondary 7.95e-07 4.02e-08

US electric grid Chloroform model/secondary 7.91e-07 4.00e-08

US electric grid Propionaldehyde model/secondary 7.31e-07 3.69e-08

US electric grid Manganese model/secondary 7.28e-07 3.68e-08

LPG Production Cadmium cmpds secondary 6.95e-07 3.51e-08

Fuel Oil #4 Prod. Hydrofluoric acid secondary 6.72e-07 3.39e-08

LPG Production Dimethyl sulfate secondary 6.42e-07 3.25e-08

Fuel Oil #2 Prod. Antimony secondary 6.34e-07 3.20e-08

Japanese Electric Grid Chloroform model/secondary 6.31e-07 3.19e-08

US electric grid Fluoride model/secondary 6.23e-07 3.15e-08

LPG Production Toluene secondary 6.23e-07 3.15e-08

CRT tube mfg. Cyanide (-1) primary 6.06e-07 3.06e-08

Fuel Oil #4 Prod. Molybdenum secondary 6.03e-07 3.05e-08

Japanese Electric Grid Propionaldehyde model/secondary 5.84e-07 2.95e-08

Glass/frit Zinc (elemental) primary 5.55e-07 2.81e-08

Japanese Electric Grid Beryllium model/secondary 4.94e-07 2.50e-08

Fuel Oil #6 Prod. Nitrate secondary 4.85e-07 2.45e-08
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M-126

US electric grid Beryllium model/secondary 4.65e-07 2.35e-08

Natural Gas Prod. Antimony secondary 4.46e-07 2.25e-08

Glass/frit Chromium primary 4.41e-07 2.23e-08

Fuel Oil #4 Prod. Ethane secondary 4.36e-07 2.20e-08

US electric grid Acrolein model/secondary 4.15e-07 2.10e-08

US electric grid Lead model/secondary 4.07e-07 2.06e-08

US electric grid Cobalt model/secondary 3.88e-07 1.96e-08

LPG Production 1,4-Dichlorobenzene secondary 3.62e-07 1.83e-08

US electric grid Copper model/secondary 3.57e-07 1.80e-08

Fuel Oil #6 Prod. Silicon secondary 3.50e-07 1.77e-08

Fuel Oil #2 Prod. Nitrate secondary 3.45e-07 1.74e-08

US electric grid Methyl chloride model/secondary 3.44e-07 1.74e-08

Japanese Electric Grid Acrolein model/secondary 3.31e-07 1.67e-08

Fuel Oil #4 Prod. Zinc (elemental) secondary 3.31e-07 1.67e-08

Fuel Oil #6 Prod. Copper secondary 3.17e-07 1.60e-08

LPG Production Isophorone secondary 3.10e-07 1.57e-08

Natural Gas Prod. Dimethylbenzanthracene secondary 2.87e-07 1.45e-08

LPG Production Aromatic hydrocarbons secondary 2.80e-07 1.42e-08

Fuel Oil #6 Prod. Methyl hydrazine secondary 2.78e-07 1.40e-08

Glass/frit Nickel primary 2.77e-07 1.40e-08

Japanese Electric Grid Methyl chloride model/secondary 2.75e-07 1.39e-08

Fuel Oil #4 Prod. Chromium (VI) secondary 2.64e-07 1.34e-08

Fuel Oil #6 Prod. 2-Chloroacetophenone secondary 2.60e-07 1.31e-08

Fuel Oil #6 Prod. Bromomethane secondary 2.57e-07 1.30e-08

Fuel Oil #4 Prod. Hexane secondary 2.53e-07 1.28e-08

LPG Production Methyl ethyl ketone secondary 2.48e-07 1.26e-08

US electric grid Di(2-ethylhexyl)phthalate model/secondary 2.48e-07 1.25e-08

LPG Production Tetrachloroethylene secondary 2.46e-07 1.24e-08

Japanese Electric Grid Toluene model/secondary 2.39e-07 1.21e-08

LPG Production 1,2-Dichloroethane secondary 2.18e-07 1.10e-08

LPG Production Methyl methacrylate secondary 2.12e-07 1.07e-08

Fuel Oil #6 Prod. Lead secondary 2.00e-07 1.01e-08

Japanese Electric Grid Di(2-ethylhexyl)phthalate model/secondary 1.98e-07 1.00e-08

US electric grid Acetaldehyde model/secondary 1.98e-07 9.98e-09

US electric grid Hexane model/secondary 1.92e-07 9.69e-09

LPG Production Styrene secondary 1.88e-07 9.48e-09

Fuel Oil #4 Prod. Pentane secondary 1.83e-07 9.24e-09

Fuel Oil #6 Prod. Dimethylbenzanthracene secondary 1.82e-07 9.22e-09

Fuel Oil #6 Prod. Manganese secondary 1.79e-07 9.04e-09

LPG Production Bromoform secondary 1.75e-07 8.85e-09

Natural Gas Prod. Nickel secondary 1.74e-07 8.81e-09

Fuel Oil #4 Prod. PM-10 secondary 1.74e-07 8.79e-09

LPG Production Dichloromethane secondary 1.73e-07 8.74e-09

LPG Production Chromium (III) secondary 1.72e-07 8.67e-09

Fuel Oil #6 Prod. Beryllium secondary 1.71e-07 8.64e-09

Fuel Oil #4 Prod. Phenol secondary 1.63e-07 8.24e-09

Fuel Oil #6 Prod. Naphthalene secondary 1.58e-07 8.00e-09

Japanese Electric Grid Acetaldehyde model/secondary 1.58e-07 7.97e-09

Japanese Electric Grid Hexane model/secondary 1.53e-07 7.74e-09

Fuel Oil #4 Prod. Nickel secondary 1.53e-07 7.73e-09

LPG Production Chlorobenzene secondary 1.40e-07 7.08e-09
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Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-127

US electric grid Dimethyl sulfate model/secondary 1.37e-07 6.94e-09

Fuel Oil #6 Prod. Cyanide (-1) secondary 1.35e-07 6.82e-09

Natural Gas Prod. Hydrogen sulfide secondary 1.35e-07 6.80e-09

Natural Gas Prod. Naphthalene secondary 1.32e-07 6.66e-09

LPG Production Copper (+1 & +2) secondary 1.31e-07 6.62e-09

US electric grid Mercury model/secondary 1.20e-07 6.06e-09

Japanese Electric Grid Mercury model/secondary 1.18e-07 5.97e-09

LPG Production 2,4-Dinitrotoluene secondary 1.12e-07 5.68e-09

Fuel Oil #2 Prod. Copper secondary 1.12e-07 5.65e-09

Fuel Oil #2 Prod. Silicon secondary 1.12e-07 5.64e-09

Japanese Electric Grid Dimethyl sulfate model/secondary 1.10e-07 5.54e-09

Fuel Oil #2 Prod. Methyl hydrazine secondary 1.08e-07 5.45e-09

LPG Production Acetophenone secondary 1.03e-07 5.21e-09

Fuel Oil #2 Prod. 2-Chloroacetophenone secondary 1.01e-07 5.11e-09

Fuel Oil #2 Prod. Bromomethane secondary 9.99e-08 5.05e-09

Fuel Oil #6 Prod. Barium secondary 9.97e-08 5.04e-09

Fuel Oil #2 Prod. Dimethylbenzanthracene secondary 9.48e-08 4.79e-09

Fuel Oil #2 Prod. Naphthalene secondary 7.83e-08 3.95e-09

Fuel Oil #2 Prod. Lead secondary 7.76e-08 3.92e-09

Fuel Oil #6 Prod. Cadmium secondary 7.24e-08 3.66e-09

Fuel Oil #2 Prod. Manganese secondary 7.00e-08 3.53e-09

LPG Production o-xylene secondary 6.86e-08 3.47e-09

US electric grid Toluene model/secondary 6.78e-08 3.43e-09

Fuel Oil #2 Prod. Beryllium secondary 6.72e-08 3.39e-09

US electric grid Isophorone model/secondary 6.64e-08 3.36e-09

Fuel Oil #4 Prod. Aluminum (+3) secondary 6.46e-08 3.26e-09

Natural Gas Prod. Methyl hydrazine secondary 5.97e-08 3.01e-09

Fuel Oil #4 Prod. Antimony secondary 5.94e-08 3.00e-09

Natural Gas Prod. Barium secondary 5.90e-08 2.98e-09

Natural Gas Prod. 2-Chloroacetophenone secondary 5.59e-08 2.82e-09

LPG Production Ethylbenzene secondary 5.56e-08 2.81e-09

Natural Gas Prod. Bromomethane secondary 5.52e-08 2.79e-09

Fuel Oil #6 Prod. Carbon disulfide secondary 5.52e-08 2.79e-09

Fuel Oil #2 Prod. Barium secondary 5.49e-08 2.77e-09

Fuel Oil #6 Prod. Barium cmpds secondary 5.37e-08 2.71e-09

US electric grid Methyl ethyl ketone model/secondary 5.32e-08 2.69e-09

Japanese Electric Grid Isophorone model/secondary 5.30e-08 2.68e-09

Glass/frit Barium primary 5.29e-08 2.67e-09

Natural Gas Prod. Copper secondary 5.28e-08 2.67e-09

US electric grid Tetrachloroethylene model/secondary 5.25e-08 2.65e-09

Fuel Oil #2 Prod. Cyanide (-1) secondary 5.25e-08 2.65e-09

US electric grid 1,2-Dichloroethane model/secondary 4.67e-08 2.36e-09

US electric grid Methyl methacrylate model/secondary 4.54e-08 2.30e-09

Fuel Oil #2 Prod. Barium cmpds secondary 4.45e-08 2.25e-09

Natural Gas Prod. Lead secondary 4.33e-08 2.19e-09

Natural Gas Prod. Beryllium secondary 4.27e-08 2.16e-09

Fuel Oil #6 Prod. Cobalt secondary 4.25e-08 2.14e-09

Japanese Electric Grid Methyl ethyl ketone model/secondary 4.24e-08 2.14e-09

Fuel Oil #6 Prod. Benzyl chloride secondary 4.23e-08 2.14e-09

Japanese Electric Grid Tetrachloroethylene model/secondary 4.19e-08 2.12e-09
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M-128

US electric grid Styrene model/secondary 4.01e-08 2.03e-09

Fuel Oil #6 Prod. Aluminum (elemental) secondary 4.01e-08 2.03e-09

Natural Gas Prod. Manganese secondary 3.95e-08 2.00e-09

US electric grid Bromoform model/secondary 3.75e-08 1.89e-09

Japanese Electric Grid 1,2-Dichloroethane model/secondary 3.73e-08 1.88e-09

US electric grid Dichloromethane model/secondary 3.70e-08 1.87e-09

Japanese Electric Grid Methyl methacrylate model/secondary 3.63e-08 1.83e-09

Japanese Electric Grid Styrene model/secondary 3.20e-08 1.62e-09

Natural Gas Prod. Nitrate secondary 3.01e-08 1.52e-09

US electric grid Chlorobenzene model/secondary 3.00e-08 1.51e-09

Japanese Electric Grid Bromoform model/secondary 2.99e-08 1.51e-09

Fuel Oil #6 Prod. Chloroform secondary 2.98e-08 1.51e-09

Japanese Electric Grid Dichloromethane model/secondary 2.95e-08 1.49e-09

Fuel Oil #4 Prod. Nitrate secondary 2.93e-08 1.48e-09

Natural Gas Prod. Cyanide (-1) secondary 2.90e-08 1.47e-09

Fuel Oil #2 Prod. Cadmium secondary 2.88e-08 1.45e-09

LPG Production Methyl tert-butyl ether secondary 2.79e-08 1.41e-09

Fuel Oil #6 Prod. Propionaldehyde secondary 2.76e-08 1.39e-09

US electric grid 2,4-Dinitrotoluene model/secondary 2.40e-08 1.21e-09

Japanese Electric Grid Chlorobenzene model/secondary 2.39e-08 1.21e-09

LPG Production Zinc (+2) secondary 2.35e-08 1.19e-09

LPG Production Phenanthrene secondary 2.27e-08 1.15e-09

US electric grid Acetophenone model/secondary 2.21e-08 1.12e-09

Fuel Oil #2 Prod. Carbon disulfide secondary 2.15e-08 1.09e-09

LPG Production Vinyl acetate secondary 1.98e-08 1.00e-09

Japanese Electric Grid Cumene hydroperoxide model/secondary 1.95e-08 9.84e-10

LPG Production 3-Methylcholanthrene secondary 1.92e-08 9.70e-10

Japanese Electric Grid 2,4-Dinitrotoluene model/secondary 1.91e-08 9.67e-10

LPG Production Ethylene dibromide secondary 1.84e-08 9.30e-10

Japanese Electric Grid Acetophenone model/secondary 1.76e-08 8.91e-10

Fuel Oil #2 Prod. Benzyl chloride secondary 1.64e-08 8.31e-10

Natural Gas Prod. Cadmium secondary 1.60e-08 8.06e-10

Fuel Oil #2 Prod. Cobalt secondary 1.59e-08 8.03e-10

Fuel Oil #6 Prod. Acrolein secondary 1.57e-08 7.91e-10

Natural Gas Prod. Phenol secondary 1.46e-08 7.37e-10

Glass/frit Copper primary 1.42e-08 7.18e-10

Fuel Oil #4 Prod. Silicon secondary 1.31e-08 6.61e-10

Fuel Oil #6 Prod. Methyl chloride secondary 1.30e-08 6.56e-10

Fuel Oil #2 Prod. Aluminum (elemental) secondary 1.28e-08 6.45e-10

Fuel Oil #4 Prod. Copper secondary 1.25e-08 6.30e-10

LPG Production 2-Methylnaphthalene secondary 1.20e-08 6.07e-10

Natural Gas Prod. Carbon disulfide secondary 1.19e-08 6.00e-10

US electric grid Ethylbenzene model/secondary 1.18e-08 5.97e-10

Fuel Oil #2 Prod. Chloroform secondary 1.16e-08 5.86e-10

Fuel Oil #4 Prod. Methyl hydrazine secondary 1.15e-08 5.81e-10

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary 1.08e-08 5.45e-10

Fuel Oil #2 Prod. Propionaldehyde secondary 1.07e-08 5.41e-10

Fuel Oil #4 Prod. Bromomethane secondary 1.07e-08 5.38e-10

LPG Production Chlorine secondary 1.06e-08 5.38e-10

Japanese Electric Grid Ethylbenzene model/secondary 1.04e-08 5.25e-10

Natural Gas Prod. PM-10 secondary 9.88e-09 4.99e-10
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M-129

Fuel Oil #6 Prod. Di(2-ethylhexyl)phthalate secondary 9.36e-09 4.73e-10

Natural Gas Prod. Benzyl chloride secondary 9.09e-09 4.59e-10

Fuel Oil #4 Prod. Dimethylbenzanthracene secondary 8.97e-09 4.53e-10

Natural Gas Prod. Toluene secondary 8.63e-09 4.36e-10

Fuel Oil #4 Prod. Lead secondary 8.28e-09 4.18e-10

LPG Production 1,1,1-Trichloroethane secondary 7.57e-09 3.82e-10

Fuel Oil #4 Prod. Naphthalene secondary 7.55e-09 3.81e-10

Fuel Oil #6 Prod. Acetaldehyde secondary 7.45e-09 3.76e-10

Fuel Oil #4 Prod. Manganese secondary 7.44e-09 3.76e-10

Fuel Oil #4 Prod. Beryllium secondary 7.13e-09 3.60e-10

LPG Production Acenaphthene secondary 7.03e-09 3.55e-10

Fuel Oil #6 Prod. Mercury secondary 6.94e-09 3.51e-10

Natural Gas Prod. Chloroform secondary 6.41e-09 3.24e-10

Fuel Oil #2 Prod. Acrolein secondary 6.09e-09 3.08e-10

US electric grid Methyl tert-butyl ether model/secondary 5.96e-09 3.01e-10

Natural Gas Prod. Propionaldehyde secondary 5.93e-09 2.99e-10

Japanese Electric Grid Acenaphthene model/secondary 5.79e-09 2.92e-10

Natural Gas Prod. Aluminum (+3) secondary 5.72e-09 2.89e-10

Fuel Oil #4 Prod. Cyanide (-1) secondary 5.60e-09 2.83e-10

LPG Production Ethyl Chloride secondary 5.36e-09 2.71e-10

Natural Gas Prod. Cobalt secondary 5.28e-09 2.67e-10

Japanese Electric Grid Phenanthrene model/secondary 5.21e-09 2.63e-10

Fuel Oil #6 Prod. Dimethyl sulfate secondary 5.18e-09 2.62e-10

Fuel Oil #4 Prod. Barium secondary 5.08e-09 2.57e-10

Fuel Oil #2 Prod. Methyl chloride secondary 5.05e-09 2.55e-10

Japanese Electric Grid Methyl tert-butyl ether model/secondary 4.75e-09 2.40e-10

Natural Gas Prod. o-xylene secondary 4.60e-09 2.32e-10

US electric grid Phenol model/secondary 4.54e-09 2.30e-10

LPG Production Cumene secondary 4.54e-09 2.29e-10

Japanese Electric Grid Chromium (III) model/secondary 4.48e-09 2.26e-10

LPG Production Benzo[a]pyrene secondary 4.28e-09 2.16e-10

US electric grid Vinyl acetate model/secondary 4.25e-09 2.15e-10

Fuel Oil #6 Prod. Toluene secondary 4.19e-09 2.12e-10

US electric grid Phenanthrene model/secondary 4.00e-09 2.02e-10

US electric grid Ethylene dibromide model/secondary 3.94e-09 1.99e-10

Japanese Electric Grid 1,1,1-Trichloroethane model/secondary 3.66e-09 1.85e-10

Fuel Oil #2 Prod. Di(2-ethylhexyl)phthalate secondary 3.64e-09 1.84e-10

Japanese Electric Grid Phenol model/secondary 3.63e-09 1.83e-10

Fuel Oil #4 Prod. Barium cmpds secondary 3.62e-09 1.83e-10

US electric grid Xylene (mixed isomers) model/secondary 3.52e-09 1.78e-10

Japanese Electric Grid Vinyl acetate model/secondary 3.38e-09 1.71e-10

Natural Gas Prod. Acrolein secondary 3.37e-09 1.70e-10

Natural Gas Prod. 1,4-Dichlorobenzene secondary 3.26e-09 1.65e-10

US electric grid Chromium (III) model/secondary 3.15e-09 1.59e-10

Japanese Electric Grid Ethylene dibromide model/secondary 3.14e-09 1.59e-10

Fuel Oil #4 Prod. Cadmium secondary 3.04e-09 1.53e-10

Fuel Oil #2 Prod. Acetaldehyde secondary 2.90e-09 1.46e-10

Japanese Electric Grid Xylene (mixed isomers) model/secondary 2.81e-09 1.42e-10

Natural Gas Prod. Methyl chloride secondary 2.79e-09 1.41e-10

Fuel Oil #2 Prod. Mercury secondary 2.72e-09 1.37e-10



APPENDIX M

Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-130

LPG Production Biphenyl secondary 2.71e-09 1.37e-10

Fuel Oil #6 Prod. Isophorone secondary 2.50e-09 1.27e-10

Fuel Oil #6 Prod. Cadmium cmpds secondary 2.35e-09 1.19e-10

LPG Production Lead cmpds secondary 2.33e-09 1.18e-10

Fuel Oil #4 Prod. Carbon disulfide secondary 2.29e-09 1.16e-10

LPG Production Dibenzo[a,h]anthracene secondary 2.23e-09 1.12e-10

LPG Production Acenaphthylene secondary 2.14e-09 1.08e-10

LPG Production Anthracene secondary 2.11e-09 1.07e-10

Fuel Oil #6 Prod. 1,4-Dichlorobenzene secondary 2.07e-09 1.05e-10

Fuel Oil #2 Prod. Dimethyl sulfate secondary 2.02e-09 1.02e-10

Natural Gas Prod. Di(2-ethylhexyl)phthalate secondary 2.01e-09 1.02e-10

Fuel Oil #6 Prod. Methyl ethyl ketone secondary 2.00e-09 1.01e-10

Fuel Oil #6 Prod. Tetrachloroethylene secondary 1.98e-09 1.00e-10

LPG Production Nickel cmpds secondary 1.97e-09 9.96e-11

Fuel Oil #2 Prod. Cadmium cmpds secondary 1.95e-09 9.85e-11

LPG Production Benzo[a]anthracene secondary 1.91e-09 9.63e-11

Fuel Oil #2 Prod. Toluene secondary 1.90e-09 9.58e-11

Natural Gas Prod. Mercury secondary 1.88e-09 9.51e-11

US electric grid 2,3,7,8-TCDF model/secondary 1.86e-09 9.41e-11

Japanese Electric Grid Dibenzo[a,h]anthracene model/secondary 1.86e-09 9.37e-11

Glass/frit Nickel primary 1.80e-09 9.11e-11

Fuel Oil #6 Prod. 1,2-Dichloroethane secondary 1.76e-09 8.90e-11

Fuel Oil #4 Prod. Benzyl chloride secondary 1.75e-09 8.86e-11

US electric grid 1,1,1-Trichloroethane model/secondary 1.73e-09 8.74e-11

Fuel Oil #4 Prod. Cobalt secondary 1.72e-09 8.71e-11

Fuel Oil #6 Prod. Methyl methacrylate secondary 1.71e-09 8.66e-11

Natural Gas Prod. Acetaldehyde secondary 1.60e-09 8.09e-11

Fuel Oil #6 Prod. Styrene secondary 1.51e-09 7.65e-11

Fuel Oil #4 Prod. Aluminum (elemental) secondary 1.50e-09 7.56e-11

Japanese Electric Grid 2,3,7,8-TCDF model/secondary 1.49e-09 7.53e-11

LPG Production Benzo[b,j,k]fluoranthene secondary 1.47e-09 7.44e-11

LPG Production Indeno(1,2,3-cd)pyrene secondary 1.42e-09 7.16e-11

Fuel Oil #6 Prod. Bromoform secondary 1.41e-09 7.14e-11

Fuel Oil #6 Prod. Dichloromethane secondary 1.40e-09 7.05e-11

Japanese Electric Grid o-xylene model/secondary 1.28e-09 6.48e-11

Fuel Oil #4 Prod. Chloroform secondary 1.24e-09 6.25e-11

Japanese Electric Grid Benzo[a]anthracene model/secondary 1.22e-09 6.17e-11

US electric grid Acenaphthene model/secondary 1.21e-09 6.14e-11

LPG Production Chrysene secondary 1.20e-09 6.08e-11

US electric grid Ethyl Chloride model/secondary 1.15e-09 5.80e-11

Fuel Oil #4 Prod. Propionaldehyde secondary 1.14e-09 5.77e-11

Fuel Oil #6 Prod. Chlorobenzene secondary 1.13e-09 5.71e-11

Natural Gas Prod. Dimethyl sulfate secondary 1.11e-09 5.63e-11

Fuel Oil #2 Prod. 1,4-Dichlorobenzene secondary 1.08e-09 5.44e-11

Natural Gas Prod. Zinc (+2) secondary 1.05e-09 5.30e-11

LPG Production HALON-1301 secondary 1.02e-09 5.13e-11

Fuel Oil #2 Prod. Isophorone secondary 9.74e-10 4.92e-11

US electric grid Cumene model/secondary 9.71e-10 4.90e-11

Fuel Oil #6 Prod. Aromatic hydrocarbons secondary 9.47e-10 4.79e-11

Natural Gas Prod. Chlorine secondary 9.46e-10 4.78e-11
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Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-131

Glass/frit Chromium primary 9.33e-10 4.72e-11

Japanese Electric Grid Ethyl Chloride model/secondary 9.16e-10 4.63e-11

Fuel Oil #6 Prod. 2,4-Dinitrotoluene secondary 9.07e-10 4.58e-11

Fuel Oil #6 Prod. Acetophenone secondary 8.33e-10 4.21e-11

Fuel Oil #2 Prod. Aromatic hydrocarbons secondary 7.86e-10 3.97e-11

Fuel Oil #2 Prod. Methyl ethyl ketone secondary 7.79e-10 3.94e-11

Japanese Electric Grid Benzo[b,j,k]fluoranthene model/secondary 7.77e-10 3.93e-11

Fuel Oil #2 Prod. Tetrachloroethylene secondary 7.70e-10 3.89e-11

LPG Production Benzo[b]fluoranthene secondary 7.62e-10 3.85e-11

Natural Gas Prod. Silicon secondary 7.43e-10 3.75e-11

LPG Production Mercury compounds secondary 7.08e-10 3.58e-11

Fuel Oil #6 Prod. Chromium (III) secondary 6.96e-10 3.52e-11

Fuel Oil #2 Prod. 1,2-Dichloroethane secondary 6.85e-10 3.46e-11

Japanese Electric Grid Indeno(1,2,3-cd)pyrene model/secondary 6.84e-10 3.45e-11

Fuel Oil #2 Prod. Methyl methacrylate secondary 6.66e-10 3.37e-11

LPG Production Fluorene secondary 6.60e-10 3.34e-11

Fuel Oil #4 Prod. Acrolein secondary 6.49e-10 3.28e-11

Glass/frit Lead primary 6.40e-10 3.23e-11

Fuel Oil #2 Prod. Styrene secondary 5.89e-10 2.97e-11

US electric grid Biphenyl model/secondary 5.79e-10 2.93e-11

LPG Production Pyrene secondary 5.71e-10 2.88e-11

LPG Production Benzo[g,h,i]perylene secondary 5.55e-10 2.80e-11

Fuel Oil #2 Prod. Bromoform secondary 5.50e-10 2.78e-11

Fuel Oil #2 Prod. Dichloromethane secondary 5.42e-10 2.74e-11

LPG Production Fluoranthene secondary 5.39e-10 2.72e-11

Fuel Oil #4 Prod. Methyl chloride secondary 5.39e-10 2.72e-11

Natural Gas Prod. Isophorone secondary 5.38e-10 2.72e-11

Japanese Electric Grid Chrysene model/secondary 5.38e-10 2.72e-11

Japanese Electric Grid 2-Methylnaphthalene model/secondary 4.75e-10 2.40e-11

Glass/frit Manganese primary 4.67e-10 2.36e-11

Japanese Electric Grid Biphenyl model/secondary 4.62e-10 2.34e-11

Japanese Electric Grid Anthracene model/secondary 4.61e-10 2.33e-11

Fuel Oil #6 Prod. Ethylbenzene secondary 4.47e-10 2.26e-11

Fuel Oil #6 Prod. Copper (+1 & +2) secondary 4.43e-10 2.24e-11

Fuel Oil #2 Prod. Chlorobenzene secondary 4.40e-10 2.22e-11

Natural Gas Prod. Methyl ethyl ketone secondary 4.31e-10 2.18e-11

Japanese Electric Grid Benzo[g,h,i]perylene model/secondary 4.30e-10 2.17e-11

Fuel Oil #6 Prod. o-xylene secondary 4.29e-10 2.17e-11

Natural Gas Prod. Tetrachloroethylene secondary 4.26e-10 2.15e-11

Fuel Oil #4 Prod. Di(2-ethylhexyl)phthalate secondary 3.88e-10 1.96e-11

Natural Gas Prod. 1,2-Dichloroethane secondary 3.79e-10 1.91e-11

Natural Gas Prod. Methyl methacrylate secondary 3.68e-10 1.86e-11

Fuel Oil #2 Prod. Copper (+1 & +2) secondary 3.68e-10 1.86e-11

US electric grid Acenaphthylene model/secondary 3.60e-10 1.82e-11

Fuel Oil #2 Prod. 2,4-Dinitrotoluene secondary 3.52e-10 1.78e-11

US electric grid Benzo[a]pyrene model/secondary 3.41e-10 1.72e-11

US electric grid Benzo[b,j,k]fluoranthene model/secondary 3.40e-10 1.72e-11

Japanese Electric Grid Acenaphthylene model/secondary 3.29e-10 1.66e-11

Natural Gas Prod. Styrene secondary 3.25e-10 1.64e-11

Fuel Oil #2 Prod. Acetophenone secondary 3.24e-10 1.64e-11
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Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)
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M-132

Natural Gas Prod. Barium cmpds secondary 3.21e-10 1.62e-11

US electric grid Anthracene model/secondary 3.15e-10 1.59e-11

Fuel Oil #4 Prod. Acetaldehyde secondary 3.09e-10 1.56e-11

Natural Gas Prod. Bromoform secondary 3.04e-10 1.54e-11

Natural Gas Prod. Dichloromethane secondary 3.00e-10 1.52e-11

LPG Production 5-Methyl chrysene secondary 2.94e-10 1.49e-11

Fuel Oil #4 Prod. Mercury secondary 2.89e-10 1.46e-11

Glass/frit Cobalt primary 2.87e-10 1.45e-11

Japanese Electric Grid Benzo[a]pyrene model/secondary 2.73e-10 1.38e-11

Fuel Oil #2 Prod. Chromium (III) secondary 2.70e-10 1.36e-11

Natural Gas Prod. Chlorobenzene secondary 2.43e-10 1.23e-11

LPG Production Halogenated matter (organic) secondary 2.33e-10 1.18e-11

US electric grid Benzo[a]anthracene model/secondary 2.26e-10 1.14e-11

Fuel Oil #6 Prod. Methyl tert-butyl ether secondary 2.25e-10 1.14e-11

Fuel Oil #4 Prod. Dimethyl sulfate secondary 2.15e-10 1.09e-11

Fuel Oil #2 Prod. o-xylene secondary 2.06e-10 1.04e-11

Japanese Electric Grid Pyrene model/secondary 2.00e-10 1.01e-11

Natural Gas Prod. 2,4-Dinitrotoluene secondary 1.95e-10 9.85e-12

Fuel Oil #4 Prod. Toluene secondary 1.90e-10 9.57e-12

Natural Gas Prod. Acetophenone secondary 1.79e-10 9.04e-12

Fuel Oil #2 Prod. Ethylbenzene secondary 1.74e-10 8.80e-12

Japanese Electric Grid Fluorene model/secondary 1.74e-10 8.80e-12

Natural Gas Prod. 3-Methylcholanthrene secondary 1.73e-10 8.73e-12

Fuel Oil #6 Prod. Phenanthrene secondary 1.71e-10 8.65e-12

Japanese Electric Grid Fluoranthene model/secondary 1.66e-10 8.40e-12

US electric grid Chrysene model/secondary 1.64e-10 8.28e-12

Natural Gas Prod. Chromium (III) secondary 1.61e-10 8.14e-12

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 1.61e-10 8.12e-12

Fuel Oil #6 Prod. Vinyl acetate secondary 1.60e-10 8.09e-12

Fuel Oil #4 Prod. Cadmium cmpds secondary 1.58e-10 8.00e-12

Fuel Oil #6 Prod. Ethylene dibromide secondary 1.48e-10 7.50e-12

US electric grid Fluorene model/secondary 1.28e-10 6.45e-12

Fuel Oil #6 Prod. 3-Methylcholanthrene secondary 1.10e-10 5.54e-12

Natural Gas Prod. 2-Methylnaphthalene secondary 1.08e-10 5.47e-12

Fuel Oil #6 Prod. Zinc (+2) secondary 1.07e-10 5.38e-12

Fuel Oil #4 Prod. Isophorone secondary 1.04e-10 5.25e-12

US electric grid Fluoranthene model/secondary 1.02e-10 5.15e-12

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary 1.02e-10 5.15e-12

Natural Gas Prod. Ethylbenzene secondary 9.66e-11 4.88e-12

US electric grid Dibenzo[a,h]anthracene model/secondary 8.75e-11 4.42e-12

Fuel Oil #2 Prod. Methyl tert-butyl ether secondary 8.74e-11 4.42e-12

US electric grid 2-Methylnaphthalene model/secondary 8.51e-11 4.30e-12

Natural Gas Prod. Aluminum (elemental) secondary 8.50e-11 4.29e-12

US electric grid Pyrene model/secondary 8.43e-11 4.26e-12

Fuel Oil #4 Prod. Methyl ethyl ketone secondary 8.31e-11 4.20e-12

Fuel Oil #4 Prod. Tetrachloroethylene secondary 8.21e-11 4.15e-12

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary 7.30e-11 3.69e-12

Fuel Oil #4 Prod. Methyl methacrylate secondary 7.10e-11 3.59e-12

Natural Gas Prod. Phenanthrene secondary 7.05e-11 3.56e-12

Fuel Oil #2 Prod. Phenanthrene secondary 7.03e-11 3.55e-12

Fuel Oil #6 Prod. 2-Methylnaphthalene secondary 6.87e-11 3.47e-12
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M-133

Fuel Oil #2 Prod. Zinc (+2) secondary 6.78e-11 3.42e-12

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary 6.39e-11 3.23e-12

US electric grid 5-Methyl chrysene model/secondary 6.30e-11 3.18e-12

Fuel Oil #4 Prod. Styrene secondary 6.28e-11 3.17e-12

Fuel Oil #2 Prod. Vinyl acetate secondary 6.23e-11 3.15e-12

Fuel Oil #6 Prod. 1,1,1-Trichloroethane secondary 6.11e-11 3.08e-12

US electric grid o-xylene model/secondary 6.06e-11 3.06e-12

Fuel Oil #6 Prod. Chlorine secondary 5.92e-11 2.99e-12

Fuel Oil #4 Prod. Bromoform secondary 5.86e-11 2.96e-12

Fuel Oil #4 Prod. Dichloromethane secondary 5.78e-11 2.92e-12

Fuel Oil #2 Prod. Ethylene dibromide secondary 5.77e-11 2.92e-12

US electric grid Benzo[g,h,i]perylene model/secondary 5.75e-11 2.91e-12

Fuel Oil #2 Prod. 3-Methylcholanthrene secondary 5.70e-11 2.88e-12

Japanese Electric Grid 5-Methyl chrysene model/secondary 5.03e-11 2.54e-12

Natural Gas Prod. Methyl tert-butyl ether secondary 4.83e-11 2.44e-12

Fuel Oil #4 Prod. Chlorobenzene secondary 4.69e-11 2.37e-12

Fuel Oil #6 Prod. Acenaphthene secondary 4.67e-11 2.36e-12

Fuel Oil #6 Prod. Ethyl Chloride secondary 4.33e-11 2.19e-12

Fuel Oil #4 Prod. 2,4-Dinitrotoluene secondary 3.76e-11 1.90e-12

Fuel Oil #6 Prod. Cumene secondary 3.66e-11 1.85e-12

Fuel Oil #2 Prod. 2-Methylnaphthalene secondary 3.57e-11 1.80e-12

Fuel Oil #4 Prod. Acetophenone secondary 3.45e-11 1.74e-12

Natural Gas Prod. Vinyl acetate secondary 3.44e-11 1.74e-12

Fuel Oil #6 Prod. Benzo[a]pyrene secondary 3.20e-11 1.62e-12

Natural Gas Prod. Ethylene dibromide secondary 3.19e-11 1.61e-12

Fuel Oil #2 Prod. Chlorine secondary 3.12e-11 1.58e-12

Fuel Oil #4 Prod. Copper (+1 & +2) secondary 2.99e-11 1.51e-12

Fuel Oil #4 Prod. Chromium (III) secondary 2.88e-11 1.45e-12

Fuel Oil #2 Prod. 1,1,1-Trichloroethane secondary 2.37e-11 1.20e-12

Fuel Oil #6 Prod. Biphenyl secondary 2.18e-11 1.10e-12

Fuel Oil #2 Prod. Acenaphthene secondary 2.13e-11 1.08e-12

Fuel Oil #4 Prod. o-xylene secondary 2.01e-11 1.02e-12

Natural Gas Prod. Benzo[a]pyrene secondary 1.97e-11 9.97e-13

Fuel Oil #4 Prod. Ethylbenzene secondary 1.86e-11 9.37e-13

Natural Gas Prod. Dibenzo[a,h]anthracene secondary 1.78e-11 8.98e-13

Natural Gas Prod. Acenaphthene secondary 1.77e-11 8.96e-13

Fuel Oil #2 Prod. Ethyl Chloride secondary 1.68e-11 8.50e-13

Fuel Oil #6 Prod. Acenaphthylene secondary 1.61e-11 8.15e-13

Fuel Oil #6 Prod. Anthracene secondary 1.52e-11 7.69e-13

Fuel Oil #2 Prod. Cumene secondary 1.42e-11 7.19e-13

Natural Gas Prod. Cadmium cmpds secondary 1.40e-11 7.09e-13

Fuel Oil #2 Prod. Benzo[a]pyrene secondary 1.33e-11 6.70e-13

Natural Gas Prod. 1,1,1-Trichloroethane secondary 1.31e-11 6.63e-13

Fuel Oil #6 Prod. Dibenzo[a,h]anthracene secondary 1.19e-11 6.03e-13

Fuel Oil #6 Prod. Benzo[a]anthracene secondary 1.19e-11 6.02e-13

Fuel Oil #6 Prod. Benzo[b,j,k]fluoranthene secondary 1.19e-11 6.00e-13

Fuel Oil #6 Prod. Indeno(1,2,3-cd)pyrene secondary 9.33e-12 4.71e-13

Fuel Oil #4 Prod. Methyl tert-butyl ether secondary 9.32e-12 4.71e-13

Natural Gas Prod. Ethyl Chloride secondary 9.30e-12 4.70e-13

Natural Gas Prod. Benzo[a]anthracene secondary 8.56e-12 4.32e-13
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M-134

Fuel Oil #2 Prod. Biphenyl secondary 8.49e-12 4.29e-13

Fuel Oil #6 Prod. Chrysene secondary 8.28e-12 4.19e-13

Natural Gas Prod. Anthracene secondary 8.13e-12 4.11e-13

Fuel Oil #6 Prod. Lead cmpds secondary 7.89e-12 3.99e-13

Natural Gas Prod. Cumene secondary 7.87e-12 3.98e-13

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary 7.53e-12 3.80e-13

Fuel Oil #4 Prod. Phenanthrene secondary 7.32e-12 3.70e-13

Natural Gas Prod. Acenaphthylene secondary 7.00e-12 3.54e-13

Fuel Oil #6 Prod. Nickel cmpds secondary 6.67e-12 3.37e-13

Fuel Oil #4 Prod. Vinyl acetate secondary 6.64e-12 3.35e-13

Fuel Oil #2 Prod. Acenaphthylene secondary 6.63e-12 3.35e-13

Fuel Oil #2 Prod. Dibenzo[a,h]anthracene secondary 6.56e-12 3.31e-13

Fuel Oil #2 Prod. Lead cmpds secondary 6.55e-12 3.31e-13

Fuel Oil #2 Prod. Anthracene secondary 6.49e-12 3.28e-13

Natural Gas Prod. Benzo[b]fluoranthene secondary 6.37e-12 3.22e-13

Fuel Oil #4 Prod. Ethylene dibromide secondary 6.16e-12 3.11e-13

Fuel Oil #4 Prod. Zinc (+2) secondary 5.97e-12 3.02e-13

Fuel Oil #2 Prod. Benzo[a]anthracene secondary 5.73e-12 2.90e-13

Natural Gas Prod. Aromatic hydrocarbons secondary 5.66e-12 2.86e-13

Fuel Oil #2 Prod. Nickel cmpds secondary 5.53e-12 2.80e-13

Natural Gas Prod. Chrysene secondary 5.43e-12 2.74e-13

Fuel Oil #4 Prod. 3-Methylcholanthrene secondary 5.39e-12 2.73e-13

Fuel Oil #6 Prod. Fluorene secondary 5.11e-12 2.58e-13

Natural Gas Prod. Biphenyl secondary 4.70e-12 2.37e-13

Fuel Oil #2 Prod. Benzo[b,j,k]fluoranthene secondary 4.62e-12 2.33e-13

Fuel Oil #2 Prod. Indeno(1,2,3-cd)pyrene secondary 4.30e-12 2.17e-13

Fuel Oil #6 Prod. Benzo[b]fluoranthene secondary 4.19e-12 2.11e-13

Fuel Oil #6 Prod. Fluoranthene secondary 4.11e-12 2.08e-13

Fuel Oil #6 Prod. Pyrene secondary 4.04e-12 2.04e-13

Fuel Oil #2 Prod. Chrysene secondary 3.68e-12 1.86e-13

Fuel Oil #6 Prod. HALON-1301 secondary 3.43e-12 1.74e-13

Fuel Oil #6 Prod. Benzo[g,h,i]perylene secondary 3.43e-12 1.73e-13

Fuel Oil #4 Prod. 2-Methylnaphthalene secondary 3.38e-12 1.71e-13

Natural Gas Prod. Benzo[g,h,i]perylene secondary 3.19e-12 1.61e-13

Fuel Oil #4 Prod. Chlorine secondary 2.94e-12 1.48e-13

Fuel Oil #2 Prod. HALON-1301 secondary 2.85e-12 1.44e-13

Natural Gas Prod. Copper (+1 & +2) secondary 2.65e-12 1.34e-13

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary 2.55e-12 1.29e-13

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary 2.53e-12 1.28e-13

Natural Gas Prod. Pyrene secondary 2.45e-12 1.24e-13

Fuel Oil #6 Prod. Mercury compounds secondary 2.39e-12 1.21e-13

Fuel Oil #6 Prod. 5-Methyl chrysene secondary 2.38e-12 1.20e-13

Fuel Oil #2 Prod. Benzo[b]fluoranthene secondary 2.25e-12 1.14e-13

Fuel Oil #4 Prod. Acenaphthene secondary 2.12e-12 1.07e-13

Fuel Oil #2 Prod. Fluorene secondary 2.06e-12 1.04e-13

Fuel Oil #2 Prod. Mercury compounds secondary 1.99e-12 1.00e-13

Fuel Oil #4 Prod. Ethyl Chloride secondary 1.79e-12 9.06e-14

Fuel Oil #2 Prod. Pyrene secondary 1.75e-12 8.85e-14

Fuel Oil #2 Prod. Fluoranthene secondary 1.67e-12 8.46e-14

Fuel Oil #2 Prod. Benzo[g,h,i]perylene secondary 1.67e-12 8.42e-14



APPENDIX M

Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-135

Natural Gas Prod. Fluorene secondary 1.64e-12 8.28e-14

Fuel Oil #4 Prod. Cumene secondary 1.52e-12 7.67e-14

Natural Gas Prod. Fluoranthene secondary 1.46e-12 7.40e-14

Fuel Oil #4 Prod. Benzo[a]pyrene secondary 1.37e-12 6.95e-14

Fuel Oil #2 Prod. 5-Methyl chrysene secondary 9.24e-13 4.67e-14

Fuel Oil #4 Prod. Biphenyl secondary 9.06e-13 4.58e-14

Fuel Oil #6 Prod. Halogenated matter (organic) secondary 7.89e-13 3.99e-14

Fuel Oil #4 Prod. Acenaphthylene secondary 6.90e-13 3.49e-14

Fuel Oil #4 Prod. Anthracene secondary 6.65e-13 3.36e-14

Fuel Oil #2 Prod. Halogenated matter (organic) secondary 6.55e-13 3.31e-14

Fuel Oil #4 Prod. Dibenzo[a,h]anthracene secondary 6.08e-13 3.07e-14

LPG Production Halogenated hydrocarbons (unspecified) secondary 5.84e-13 2.95e-14

Fuel Oil #4 Prod. Benzo[a]anthracene secondary 5.59e-13 2.82e-14

Fuel Oil #4 Prod. Lead cmpds secondary 5.32e-13 2.69e-14

Natural Gas Prod. 5-Methyl chrysene secondary 5.11e-13 2.58e-14

Fuel Oil #4 Prod. Benzo[b,j,k]fluoranthene secondary 4.92e-13 2.49e-14

Fuel Oil #4 Prod. Nickel cmpds secondary 4.50e-13 2.27e-14

Fuel Oil #4 Prod. Indeno(1,2,3-cd)pyrene secondary 4.26e-13 2.15e-14

Fuel Oil #4 Prod. Chrysene secondary 3.70e-13 1.87e-14

Fuel Oil #4 Prod. HALON-1301 secondary 2.32e-13 1.17e-14

Fuel Oil #4 Prod. Fluorene secondary 2.16e-13 1.09e-14

Fuel Oil #4 Prod. Benzo[b]fluoranthene secondary 2.10e-13 1.06e-14

Fuel Oil #4 Prod. Pyrene secondary 1.78e-13 9.00e-15

Fuel Oil #4 Prod. Fluoranthene secondary 1.75e-13 8.83e-15

Fuel Oil #4 Prod. Benzo[g,h,i]perylene secondary 1.62e-13 8.18e-15

Fuel Oil #4 Prod. Mercury compounds secondary 1.61e-13 8.16e-15

Fuel Oil #4 Prod. 5-Methyl chrysene secondary 9.85e-14 4.98e-15

Fuel Oil #4 Prod. Halogenated matter (organic) secondary 5.32e-14 2.69e-15

Natural Gas Prod. Lead cmpds secondary 4.72e-14 2.38e-15

Natural Gas Prod. Nickel cmpds secondary 3.99e-14 2.01e-15

Natural Gas Prod. HALON-1301 secondary 2.05e-14 1.04e-15

Natural Gas Prod. Mercury compounds secondary 1.43e-14 7.23e-16

Natural Gas Prod. Halogenated matter (organic) secondary 4.72e-15 2.38e-16

Fuel Oil #6 Prod. Halogenated hydrocarbons (unspecified) secondary 1.97e-15 9.98e-17

Fuel Oil #2 Prod. Halogenated hydrocarbons (unspecified) secondary 1.64e-15 8.27e-17

Fuel Oil #4 Prod. Halogenated hydrocarbons (unspecified) secondary 1.33e-16 6.72e-18

Natural Gas Prod. Halogenated hydrocarbons (unspecified) secondary 1.18e-17 5.95e-19

Total Manufacturing 9.77e+01 4.94e+00

Use, Maintenance and Repair Life-cycle Stage

US electric grid Sulfur dioxide model/secondary 1.65e+03 8.32e+01

US electric grid Nitrogen oxides model/secondary 2.35e+00 1.19e-01

US electric grid Methane model/secondary 1.29e+00 6.52e-02

US electric grid Carbon monoxide model/secondary 1.09e+00 5.51e-02

US electric grid Arsenic model/secondary 5.58e-01 2.82e-02

US electric grid Hydrochloric acid model/secondary 4.93e-01 2.49e-02

US electric grid PM-10 model/secondary 1.16e-01 5.84e-03

US electric grid Selenium model/secondary 9.28e-02 4.69e-03

US electric grid Vanadium model/secondary 6.98e-02 3.53e-03

US electric grid Hydrofluoric acid model/secondary 2.69e-02 1.36e-03

US electric grid Formaldehyde model/secondary 9.70e-03 4.90e-04
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M-136

US electric grid Benzene model/secondary 6.98e-03 3.53e-04

US electric grid Nitrous oxide model/secondary 6.80e-03 3.43e-04

US electric grid Phosphorus (yellow or white) model/secondary 3.93e-03 1.99e-04

US electric grid Zinc (elemental) model/secondary 1.81e-03 9.16e-05

US electric grid Antimony model/secondary 1.49e-03 7.52e-05

US electric grid Chromium (VI) model/secondary 5.37e-04 2.71e-05

US electric grid Molybdenum model/secondary 4.97e-04 2.51e-05

US electric grid Methyl hydrazine model/secondary 4.61e-04 2.33e-05

US electric grid 2-Chloroacetophenone model/secondary 4.32e-04 2.18e-05

US electric grid Bromomethane model/secondary 4.27e-04 2.16e-05

US electric grid Nickel model/secondary 2.32e-04 1.17e-05

US electric grid Cyanide (-1) model/secondary 2.24e-04 1.13e-05

US electric grid 2,3,7,8-TCDD model/secondary 1.70e-04 8.58e-06

US electric grid Naphthalene model/secondary 1.37e-04 6.92e-06

US electric grid Barium model/secondary 1.16e-04 5.88e-06

US electric grid Carbon disulfide model/secondary 9.18e-05 4.64e-06

US electric grid Benzyl chloride model/secondary 7.02e-05 3.55e-06

US electric grid Cadmium model/secondary 5.48e-05 2.77e-06

US electric grid Chloroform model/secondary 4.95e-05 2.50e-06

US electric grid Propionaldehyde model/secondary 4.58e-05 2.31e-06

US electric grid Manganese model/secondary 4.56e-05 2.30e-06

US electric grid Fluoride model/secondary 3.91e-05 1.97e-06

US electric grid Beryllium model/secondary 2.92e-05 1.47e-06

US electric grid Acrolein model/secondary 2.60e-05 1.31e-06

US electric grid Lead model/secondary 2.55e-05 1.29e-06

US electric grid Cobalt model/secondary 2.43e-05 1.23e-06

US electric grid Copper model/secondary 2.24e-05 1.13e-06

US electric grid Methyl chloride model/secondary 2.16e-05 1.09e-06

US electric grid Di(2-ethylhexyl)phthalate model/secondary 1.55e-05 7.85e-07

US electric grid Acetaldehyde model/secondary 1.24e-05 6.25e-07

US electric grid Hexane model/secondary 1.20e-05 6.07e-07

US electric grid Dimethyl sulfate model/secondary 8.61e-06 4.35e-07

US electric grid Mercury model/secondary 7.51e-06 3.80e-07

US electric grid Toluene model/secondary 4.25e-06 2.15e-07

US electric grid Isophorone model/secondary 4.16e-06 2.10e-07

US electric grid Methyl ethyl ketone model/secondary 3.33e-06 1.68e-07

US electric grid Tetrachloroethylene model/secondary 3.29e-06 1.66e-07

US electric grid 1,2-Dichloroethane model/secondary 2.93e-06 1.48e-07

US electric grid Methyl methacrylate model/secondary 2.85e-06 1.44e-07

US electric grid Styrene model/secondary 2.51e-06 1.27e-07

US electric grid Bromoform model/secondary 2.35e-06 1.19e-07

US electric grid Dichloromethane model/secondary 2.32e-06 1.17e-07

US electric grid Chlorobenzene model/secondary 1.88e-06 9.49e-08

US electric grid 2,4-Dinitrotoluene model/secondary 1.51e-06 7.61e-08

US electric grid Acetophenone model/secondary 1.38e-06 6.99e-08

US electric grid Ethylbenzene model/secondary 7.41e-07 3.74e-08

US electric grid Methyl tert-butyl ether model/secondary 3.74e-07 1.89e-08

US electric grid Phenol model/secondary 2.85e-07 1.44e-08

US electric grid Vinyl acetate model/secondary 2.66e-07 1.34e-08

US electric grid Phenanthrene model/secondary 2.51e-07 1.27e-08
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Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-137

US electric grid Ethylene dibromide model/secondary 2.47e-07 1.25e-08

US electric grid Xylene (mixed isomers) model/secondary 2.21e-07 1.11e-08

US electric grid Chromium (III) model/secondary 1.97e-07 9.96e-09

US electric grid 2,3,7,8-TCDF model/secondary 1.17e-07 5.89e-09

US electric grid 1,1,1-Trichloroethane model/secondary 1.08e-07 5.48e-09

US electric grid Acenaphthene model/secondary 7.61e-08 3.84e-09

US electric grid Ethyl Chloride model/secondary 7.19e-08 3.63e-09

US electric grid Cumene model/secondary 6.08e-08 3.07e-09

US electric grid Biphenyl model/secondary 3.63e-08 1.83e-09

US electric grid Acenaphthylene model/secondary 2.26e-08 1.14e-09

US electric grid Benzo[a]pyrene model/secondary 2.14e-08 1.08e-09

US electric grid Benzo[b,j,k]fluoranthene model/secondary 2.13e-08 1.08e-09

US electric grid Anthracene model/secondary 1.97e-08 9.96e-10

US electric grid Benzo[a]anthracene model/secondary 1.42e-08 7.15e-10

US electric grid Chrysene model/secondary 1.03e-08 5.19e-10

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 1.01e-08 5.08e-10

US electric grid Fluorene model/secondary 7.99e-09 4.04e-10

US electric grid Fluoranthene model/secondary 6.39e-09 3.23e-10

US electric grid Dibenzo[a,h]anthracene model/secondary 5.48e-09 2.77e-10

US electric grid 2-Methylnaphthalene model/secondary 5.33e-09 2.69e-10

US electric grid Pyrene model/secondary 5.28e-09 2.67e-10

US electric grid 5-Methyl chrysene model/secondary 3.95e-09 1.99e-10

US electric grid o-xylene model/secondary 3.79e-09 1.92e-10

US electric grid Benzo[g,h,i]perylene model/secondary 3.60e-09 1.82e-10

Total Use, Maintenance and Repair 1.65e+03 8.35e+01

End-of-life Life-cycle Stage

CRT Incineration Sulfur dioxide secondary 1.98e-01 1.00e-02

CRT landfilling Sulfur dioxide primary 1.85e-01 9.34e-03

US electric grid Sulfur dioxide model/secondary 1.65e-01 8.32e-03

CRT landfilling Carbon monoxide primary 9.95e-03 5.03e-04

CRT landfilling Nitrogen dioxide primary 3.71e-03 1.87e-04

CRT landfilling PM primary 4.17e-04 2.11e-05

US electric grid Nitrogen oxides model/secondary 2.36e-04 1.19e-05

US electric grid Methane model/secondary 1.29e-04 6.52e-06

US electric grid Carbon monoxide model/secondary 1.09e-04 5.52e-06

CRT landfilling Methane primary 1.09e-04 5.50e-06

CRT landfilling Arsenic cmpds primary 1.02e-04 5.17e-06

CRT Incineration Arsenic cmpds secondary 9.83e-05 4.97e-06

US electric grid Arsenic model/secondary 5.58e-05 2.82e-06

LPG Production Carbon monoxide secondary 4.98e-05 2.52e-06

US electric grid Hydrochloric acid model/secondary 4.93e-05 2.49e-06

CRT landfilling Benzene primary 4.05e-05 2.04e-06

CRT Incineration Lead secondary 2.86e-05 1.44e-06

LPG Production Methane secondary 1.45e-05 7.32e-07

LPG Production Sulfur oxides secondary 1.38e-05 6.99e-07

CRT Incineration Barium cmpds secondary 1.27e-05 6.43e-07

US electric grid PM-10 model/secondary 1.16e-05 5.84e-07

CRT Incineration Silver compounds secondary 1.12e-05 5.67e-07

CRT landfilling Silver compounds primary 1.05e-05 5.29e-07

CRT landfilling Barium cmpds primary 1.01e-05 5.12e-07
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Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-138

LPG Production Nitrogen oxides secondary 9.89e-06 5.00e-07

US electric grid Selenium model/secondary 9.28e-06 4.69e-07

LPG Production Vanadium secondary 9.04e-06 4.57e-07

LPG Production Benzene secondary 7.41e-06 3.74e-07

US electric grid Vanadium model/secondary 6.99e-06 3.53e-07

CRT landfilling Hydrochloric acid primary 4.69e-06 2.37e-07

CRT landfilling Ammonia primary 3.81e-06 1.92e-07

US electric grid Hydrofluoric acid model/secondary 2.69e-06 1.36e-07

LPG Production PM secondary 2.23e-06 1.12e-07

LPG Production Arsenic secondary 1.78e-06 9.01e-08

LPG Production Formaldehyde secondary 1.16e-06 5.85e-08

CRT landfilling Cadmium cmpds primary 9.72e-07 4.91e-08

US electric grid Formaldehyde model/secondary 9.70e-07 4.90e-08

CRT Incineration Cadmium cmpds secondary 9.41e-07 4.76e-08

US electric grid Benzene model/secondary 6.98e-07 3.53e-08

US electric grid Nitrous oxide model/secondary 6.80e-07 3.44e-08

CRT landfilling Hydrogen sulfide primary 4.61e-07 2.33e-08

CRT landfilling Chromium (VI) primary 4.44e-07 2.24e-08

US electric grid Phosphorus (yellow or white) model/secondary 3.93e-07 1.99e-08

LPG Production Hydrochloric acid secondary 3.18e-07 1.60e-08

LPG Production Nitrous oxide secondary 2.80e-07 1.41e-08

US electric grid Zinc (elemental) model/secondary 1.81e-07 9.16e-09

US electric grid Antimony model/secondary 1.49e-07 7.52e-09

LPG Production Phosphorus (yellow or white) secondary 8.47e-08 4.28e-09

LPG Production Fluorides (F-) secondary 6.51e-08 3.29e-09

LPG Production Selenium secondary 6.40e-08 3.23e-09

US electric grid Chromium (VI) model/secondary 5.37e-08 2.72e-09

LPG Production Hydrogen sulfide secondary 5.29e-08 2.67e-09

LPG Production Ammonia secondary 5.11e-08 2.58e-09

US electric grid Molybdenum model/secondary 4.97e-08 2.51e-09

US electric grid Methyl hydrazine model/secondary 4.61e-08 2.33e-09

US electric grid 2-Chloroacetophenone model/secondary 4.32e-08 2.18e-09

US electric grid Bromomethane model/secondary 4.27e-08 2.16e-09

CRT landfilling Selenium primary 3.21e-08 1.62e-09

US electric grid Nickel model/secondary 2.32e-08 1.17e-09

US electric grid Cyanide (-1) model/secondary 2.24e-08 1.13e-09

CRT Incineration Carbon tetrachloride secondary 1.81e-08 9.16e-10

LPG Production Hydrofluoric acid secondary 1.73e-08 8.75e-10

US electric grid 2,3,7,8-TCDD model/secondary 1.70e-08 8.59e-10

CRT landfilling Carbon tetrachloride primary 1.69e-08 8.54e-10

LPG Production Molybdenum secondary 1.42e-08 7.19e-10

US electric grid Naphthalene model/secondary 1.37e-08 6.92e-10

LPG Production Chromium (VI) secondary 1.36e-08 6.88e-10

LPG Production Ethane secondary 1.34e-08 6.77e-10

CRT landfilling Chloroform primary 1.32e-08 6.67e-10

US electric grid Barium model/secondary 1.17e-08 5.89e-10

CRT landfilling Mercury compounds primary 1.15e-08 5.84e-10

CRT Incineration Mercury compounds secondary 1.13e-08 5.72e-10

LPG Production Zinc (elemental) secondary 1.04e-08 5.23e-10

US electric grid Carbon disulfide model/secondary 9.18e-09 4.64e-10
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Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-139

CRT landfilling Toluene primary 8.22e-09 4.15e-10

LPG Production Hexane secondary 7.78e-09 3.93e-10

US electric grid Benzyl chloride model/secondary 7.03e-09 3.55e-10

LPG Production Phenol secondary 6.17e-09 3.12e-10

LPG Production Pentane secondary 5.62e-09 2.84e-10

US electric grid Cadmium model/secondary 5.48e-09 2.77e-10

US electric grid Chloroform model/secondary 4.96e-09 2.50e-10

US electric grid Propionaldehyde model/secondary 4.58e-09 2.31e-10

US electric grid Manganese model/secondary 4.56e-09 2.30e-10

US electric grid Fluoride model/secondary 3.91e-09 1.97e-10

LPG Production PM-10 secondary 3.88e-09 1.96e-10

LPG Production Nickel secondary 3.56e-09 1.80e-10

US electric grid Beryllium model/secondary 2.92e-09 1.47e-10

US electric grid Acrolein model/secondary 2.60e-09 1.31e-10

US electric grid Lead model/secondary 2.55e-09 1.29e-10

LPG Production Aluminum (+3) secondary 2.44e-09 1.24e-10

US electric grid Cobalt model/secondary 2.43e-09 1.23e-10

US electric grid Copper model/secondary 2.24e-09 1.13e-10

US electric grid Methyl chloride model/secondary 2.16e-09 1.09e-10

LPG Production Antimony secondary 1.85e-09 9.35e-11

CRT landfilling Xylene (mixed isomers) primary 1.69e-09 8.56e-11

CRT Incineration Lead cmpds secondary 1.62e-09 8.19e-11

CRT landfilling Lead cmpds primary 1.58e-09 7.98e-11

US electric grid Di(2-ethylhexyl)phthalate model/secondary 1.55e-09 7.86e-11

US electric grid Acetaldehyde model/secondary 1.24e-09 6.26e-11

CRT landfilling Tetrachloroethylene primary 1.20e-09 6.08e-11

US electric grid Hexane model/secondary 1.20e-09 6.07e-11

CRT landfilling 1,2-Dichloroethane primary 1.15e-09 5.81e-11

LPG Production Nitrate secondary 1.05e-09 5.28e-11

US electric grid Dimethyl sulfate model/secondary 8.61e-10 4.35e-11

CRT Incineration Trichloroethylene secondary 7.65e-10 3.86e-11

US electric grid Mercury model/secondary 7.52e-10 3.80e-11

CRT landfilling Trichloroethylene primary 7.13e-10 3.60e-11

CRT landfilling Ethylbenzene primary 4.44e-10 2.24e-11

US electric grid Toluene model/secondary 4.25e-10 2.15e-11

US electric grid Isophorone model/secondary 4.16e-10 2.10e-11

US electric grid Methyl ethyl ketone model/secondary 3.33e-10 1.68e-11

US electric grid Tetrachloroethylene model/secondary 3.29e-10 1.66e-11

LPG Production Copper secondary 3.01e-10 1.52e-11

LPG Production Methyl hydrazine secondary 2.97e-10 1.50e-11

US electric grid 1,2-Dichloroethane model/secondary 2.93e-10 1.48e-11

LPG Production Silicon secondary 2.92e-10 1.48e-11

US electric grid Methyl methacrylate model/secondary 2.85e-10 1.44e-11

LPG Production 2-Chloroacetophenone secondary 2.78e-10 1.41e-11

LPG Production Dimethylbenzanthracene secondary 2.75e-10 1.39e-11

LPG Production Bromomethane secondary 2.75e-10 1.39e-11

US electric grid Styrene model/secondary 2.52e-10 1.27e-11

US electric grid Bromoform model/secondary 2.35e-10 1.19e-11

US electric grid Dichloromethane model/secondary 2.32e-10 1.17e-11

LPG Production Naphthalene secondary 2.26e-10 1.14e-11
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Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-140

LPG Production Lead secondary 2.13e-10 1.08e-11

CRT landfilling Dichloromethane primary 2.01e-10 1.01e-11

LPG Production Manganese secondary 1.93e-10 9.73e-12

US electric grid Chlorobenzene model/secondary 1.88e-10 9.50e-12

LPG Production Beryllium secondary 1.85e-10 9.36e-12

CRT Incineration Vinyl chloride secondary 1.61e-10 8.14e-12

LPG Production Barium secondary 1.61e-10 8.13e-12

US electric grid 2,4-Dinitrotoluene model/secondary 1.51e-10 7.61e-12

CRT landfilling Vinyl chloride primary 1.50e-10 7.59e-12

LPG Production Cyanide (-1) secondary 1.44e-10 7.30e-12

US electric grid Acetophenone model/secondary 1.38e-10 6.99e-12

LPG Production Barium cmpds secondary 1.37e-10 6.92e-12

LPG Production Cadmium secondary 7.95e-11 4.02e-12

US electric grid Ethylbenzene model/secondary 7.41e-11 3.74e-12

LPG Production Carbon disulfide secondary 5.91e-11 2.99e-12

CRT Incineration o-xylene secondary 5.21e-11 2.63e-12

CRT landfilling Chromium (III) primary 4.83e-11 2.44e-12

LPG Production Benzyl chloride secondary 4.52e-11 2.29e-12

LPG Production Cobalt secondary 4.34e-11 2.19e-12

US electric grid Methyl tert-butyl ether model/secondary 3.74e-11 1.89e-12

LPG Production Aluminum (elemental) secondary 3.34e-11 1.69e-12

LPG Production Chloroform secondary 3.19e-11 1.61e-12

LPG Production Propionaldehyde secondary 2.95e-11 1.49e-12

US electric grid Phenol model/secondary 2.85e-11 1.44e-12

US electric grid Vinyl acetate model/secondary 2.66e-11 1.34e-12

US electric grid Phenanthrene model/secondary 2.51e-11 1.27e-12

US electric grid Ethylene dibromide model/secondary 2.47e-11 1.25e-12

US electric grid Xylene (mixed isomers) model/secondary 2.21e-11 1.12e-12

US electric grid Chromium (III) model/secondary 1.97e-11 9.96e-13

LPG Production Acrolein secondary 1.67e-11 8.46e-13

LPG Production Methyl chloride secondary 1.39e-11 7.02e-13

US electric grid 2,3,7,8-TCDF model/secondary 1.17e-11 5.90e-13

US electric grid 1,1,1-Trichloroethane model/secondary 1.08e-11 5.48e-13

LPG Production Di(2-ethylhexyl)phthalate secondary 1.00e-11 5.06e-13

LPG Production Acetaldehyde secondary 7.97e-12 4.03e-13

US electric grid Acenaphthene model/secondary 7.61e-12 3.85e-13

LPG Production Mercury secondary 7.50e-12 3.79e-13

US electric grid Ethyl Chloride model/secondary 7.19e-12 3.63e-13

US electric grid Cumene model/secondary 6.08e-12 3.07e-13

LPG Production Cadmium cmpds secondary 6.00e-12 3.03e-13

LPG Production Dimethyl sulfate secondary 5.54e-12 2.80e-13

LPG Production Toluene secondary 5.38e-12 2.72e-13

US electric grid Biphenyl model/secondary 3.63e-12 1.83e-13

LPG Production 1,4-Dichlorobenzene secondary 3.13e-12 1.58e-13

LPG Production Isophorone secondary 2.68e-12 1.35e-13

LPG Production Aromatic hydrocarbons secondary 2.42e-12 1.22e-13

US electric grid Acenaphthylene model/secondary 2.26e-12 1.14e-13

LPG Production Methyl ethyl ketone secondary 2.14e-12 1.08e-13

US electric grid Benzo[a]pyrene model/secondary 2.14e-12 1.08e-13

US electric grid Benzo[b,j,k]fluoranthene model/secondary 2.13e-12 1.08e-13
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Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-141

LPG Production Tetrachloroethylene secondary 2.12e-12 1.07e-13

US electric grid Anthracene model/secondary 1.97e-12 9.96e-14

LPG Production 1,2-Dichloroethane secondary 1.88e-12 9.52e-14

LPG Production Methyl methacrylate secondary 1.83e-12 9.26e-14

LPG Production Styrene secondary 1.62e-12 8.18e-14

LPG Production Bromoform secondary 1.51e-12 7.64e-14

LPG Production Dichloromethane secondary 1.49e-12 7.54e-14

LPG Production Chromium (III) secondary 1.48e-12 7.49e-14

US electric grid Benzo[a]anthracene model/secondary 1.42e-12 7.16e-14

LPG Production Chlorobenzene secondary 1.21e-12 6.11e-14

LPG Production Copper (+1 & +2) secondary 1.13e-12 5.71e-14

US electric grid Chrysene model/secondary 1.03e-12 5.19e-14

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 1.01e-12 5.09e-14

LPG Production 2,4-Dinitrotoluene secondary 9.70e-13 4.90e-14

LPG Production Acetophenone secondary 8.91e-13 4.50e-14

US electric grid Fluorene model/secondary 8.00e-13 4.04e-14

US electric grid Fluoranthene model/secondary 6.39e-13 3.23e-14

LPG Production o-xylene secondary 5.92e-13 2.99e-14

US electric grid Dibenzo[a,h]anthracene model/secondary 5.48e-13 2.77e-14

US electric grid 2-Methylnaphthalene model/secondary 5.34e-13 2.70e-14

US electric grid Pyrene model/secondary 5.29e-13 2.67e-14

LPG Production Ethylbenzene secondary 4.80e-13 2.42e-14

US electric grid 5-Methyl chrysene model/secondary 3.95e-13 1.99e-14

US electric grid o-xylene model/secondary 3.80e-13 1.92e-14

US electric grid Benzo[g,h,i]perylene model/secondary 3.61e-13 1.82e-14

LPG Production Methyl tert-butyl ether secondary 2.41e-13 1.22e-14

LPG Production Zinc (+2) secondary 2.03e-13 1.02e-14

LPG Production Phenanthrene secondary 1.96e-13 9.88e-15

LPG Production Vinyl acetate secondary 1.71e-13 8.66e-15

LPG Production 3-Methylcholanthrene secondary 1.66e-13 8.37e-15

LPG Production Ethylene dibromide secondary 1.59e-13 8.03e-15

LPG Production 2-Methylnaphthalene secondary 1.04e-13 5.24e-15

LPG Production Chlorine secondary 9.19e-14 4.64e-15

LPG Production 1,1,1-Trichloroethane secondary 6.53e-14 3.30e-15

LPG Production Acenaphthene secondary 6.07e-14 3.06e-15

LPG Production Ethyl Chloride secondary 4.63e-14 2.34e-15

LPG Production Cumene secondary 3.92e-14 1.98e-15

LPG Production Benzo[a]pyrene secondary 3.70e-14 1.87e-15

LPG Production Biphenyl secondary 2.34e-14 1.18e-15

LPG Production Lead cmpds secondary 2.01e-14 1.02e-15

LPG Production Dibenzo[a,h]anthracene secondary 1.92e-14 9.71e-16

LPG Production Acenaphthylene secondary 1.85e-14 9.33e-16

LPG Production Anthracene secondary 1.82e-14 9.20e-16

LPG Production Nickel cmpds secondary 1.70e-14 8.60e-16

LPG Production Benzo[a]anthracene secondary 1.65e-14 8.31e-16

LPG Production Benzo[b,j,k]fluoranthene secondary 1.27e-14 6.42e-16

LPG Production Indeno(1,2,3-cd)pyrene secondary 1.22e-14 6.18e-16

LPG Production Chrysene secondary 1.04e-14 5.25e-16

LPG Production HALON-1301 secondary 8.76e-15 4.43e-16

LPG Production Benzo[b]fluoranthene secondary 6.58e-15 3.32e-16
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Table M-33.  CRT LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-142

LPG Production Mercury compounds secondary 6.11e-15 3.09e-16

LPG Production Fluorene secondary 5.70e-15 2.88e-16

LPG Production Pyrene secondary 4.93e-15 2.49e-16

LPG Production Benzo[g,h,i]perylene secondary 4.79e-15 2.42e-16

LPG Production Fluoranthene secondary 4.65e-15 2.35e-16

LPG Production 5-Methyl chrysene secondary 2.54e-15 1.28e-16

LPG Production Halogenated matter (organic) secondary 2.01e-15 1.02e-16

LPG Production Halogenated hydrocarbons (unspecified) secondary 5.04e-18 2.55e-19

Natural Gas Prod. Halogenated hydrocarbons (unspecified) secondary -5.91e-18 -2.98e-19

CRT Incineration Halogenated hydrocarbons (unspecified) secondary -8.69e-17 -4.39e-18

Fuel Oil #4 Prod. Halogenated hydrocarbons (unspecified) secondary -1.43e-15 -7.22e-17

Natural Gas Prod. Halogenated matter (organic) secondary -2.37e-15 -1.20e-16

Natural Gas Prod. Mercury compounds secondary -7.18e-15 -3.63e-16

Natural Gas Prod. HALON-1301 secondary -1.03e-14 -5.20e-16

Natural Gas Prod. Nickel cmpds secondary -2.00e-14 -1.01e-15

Natural Gas Prod. Lead cmpds secondary -2.37e-14 -1.20e-15

CRT Incineration Halogenated matter (organic) secondary -3.67e-14 -1.85e-15

CRT Incineration HALON-1301 secondary -1.60e-13 -8.07e-15

Natural Gas Prod. 5-Methyl chrysene secondary -2.56e-13 -1.29e-14

CRT Incineration Nickel cmpds secondary -3.10e-13 -1.57e-14

Fuel Oil #4 Prod. Halogenated matter (organic) secondary -5.72e-13 -2.89e-14

Natural Gas Prod. Fluoranthene secondary -7.34e-13 -3.71e-14

Natural Gas Prod. Fluorene secondary -8.22e-13 -4.15e-14

CRT Incineration Benzo[b]fluoranthene secondary -1.02e-12 -5.13e-14

Fuel Oil #4 Prod. 5-Methyl chrysene secondary -1.06e-12 -5.35e-14

Natural Gas Prod. Pyrene secondary -1.23e-12 -6.20e-14

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary -1.28e-12 -6.47e-14

Natural Gas Prod. Copper (+1 & +2) secondary -1.33e-12 -6.71e-14

Natural Gas Prod. Benzo[g,h,i]perylene secondary -1.60e-12 -8.09e-14

Fuel Oil #4 Prod. Mercury compounds secondary -1.74e-12 -8.77e-14

Fuel Oil #4 Prod. Benzo[g,h,i]perylene secondary -1.74e-12 -8.79e-14

Fuel Oil #4 Prod. Fluoranthene secondary -1.88e-12 -9.50e-14

Fuel Oil #4 Prod. Pyrene secondary -1.91e-12 -9.67e-14

Fuel Oil #4 Prod. Benzo[b]fluoranthene secondary -2.26e-12 -1.14e-13

Fuel Oil #4 Prod. Fluorene secondary -2.32e-12 -1.17e-13

Natural Gas Prod. Biphenyl secondary -2.35e-12 -1.19e-13

Fuel Oil #4 Prod. HALON-1301 secondary -2.49e-12 -1.26e-13

Natural Gas Prod. Chrysene secondary -2.72e-12 -1.38e-13

CRT Incineration Dibenzo[a,h]anthracene secondary -2.82e-12 -1.42e-13

Natural Gas Prod. Aromatic hydrocarbons secondary -2.84e-12 -1.43e-13

Natural Gas Prod. Benzo[b]fluoranthene secondary -3.19e-12 -1.61e-13

Natural Gas Prod. Acenaphthylene secondary -3.51e-12 -1.77e-13

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary -3.78e-12 -1.91e-13

Natural Gas Prod. Cumene secondary -3.95e-12 -1.99e-13

Fuel Oil #4 Prod. Chrysene secondary -3.98e-12 -2.01e-13

Natural Gas Prod. Anthracene secondary -4.08e-12 -2.06e-13

Natural Gas Prod. Benzo[a]anthracene secondary -4.29e-12 -2.17e-13

Fuel Oil #4 Prod. Indeno(1,2,3-cd)pyrene secondary -4.58e-12 -2.32e-13

Natural Gas Prod. Ethyl Chloride secondary -4.66e-12 -2.36e-13

Fuel Oil #4 Prod. Nickel cmpds secondary -4.83e-12 -2.44e-13
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M-143

Fuel Oil #4 Prod. Benzo[b,j,k]fluoranthene secondary -5.29e-12 -2.67e-13

Fuel Oil #4 Prod. Lead cmpds secondary -5.72e-12 -2.89e-13

Fuel Oil #4 Prod. Benzo[a]anthracene secondary -6.01e-12 -3.03e-13

Fuel Oil #4 Prod. Dibenzo[a,h]anthracene secondary -6.53e-12 -3.30e-13

Natural Gas Prod. 1,1,1-Trichloroethane secondary -6.58e-12 -3.33e-13

Natural Gas Prod. Cadmium cmpds secondary -7.04e-12 -3.56e-13

Fuel Oil #4 Prod. Anthracene secondary -7.15e-12 -3.61e-13

Fuel Oil #4 Prod. Acenaphthylene secondary -7.42e-12 -3.75e-13

Natural Gas Prod. Acenaphthene secondary -8.90e-12 -4.50e-13

Natural Gas Prod. Dibenzo[a,h]anthracene secondary -8.91e-12 -4.50e-13

Fuel Oil #4 Prod. Biphenyl secondary -9.73e-12 -4.92e-13

Natural Gas Prod. Benzo[a]pyrene secondary -9.90e-12 -5.00e-13

Fuel Oil #4 Prod. Benzo[a]pyrene secondary -1.48e-11 -7.47e-13

Natural Gas Prod. Ethylene dibromide secondary -1.60e-11 -8.09e-13

Fuel Oil #4 Prod. Cumene secondary -1.63e-11 -8.24e-13

Natural Gas Prod. Vinyl acetate secondary -1.73e-11 -8.72e-13

CRT Incineration 2-Methylnaphthalene secondary -1.74e-11 -8.80e-13

Fuel Oil #4 Prod. Ethyl Chloride secondary -1.93e-11 -9.74e-13

CRT Incineration Copper (+1 & +2) secondary -2.06e-11 -1.04e-12

Fuel Oil #4 Prod. Acenaphthene secondary -2.28e-11 -1.15e-12

Natural Gas Prod. Methyl tert-butyl ether secondary -2.42e-11 -1.22e-12

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary -2.72e-11 -1.37e-12

CRT Incineration 3-Methylcholanthrene secondary -2.78e-11 -1.41e-12

Fuel Oil #4 Prod. Chlorine secondary -3.16e-11 -1.59e-12

Natural Gas Prod. Phenanthrene secondary -3.53e-11 -1.79e-12

Fuel Oil #4 Prod. 2-Methylnaphthalene secondary -3.63e-11 -1.83e-12

CRT Incineration Chlorine secondary -3.87e-11 -1.96e-12

CRT Incineration Benzo[g,h,i]perylene secondary -4.06e-11 -2.05e-12

Natural Gas Prod. Aluminum (elemental) secondary -4.26e-11 -2.15e-12

CRT Incineration Aromatic hydrocarbons secondary -4.41e-11 -2.23e-12

CRT Incineration Zinc (+2) secondary -4.48e-11 -2.26e-12

Natural Gas Prod. Ethylbenzene secondary -4.85e-11 -2.45e-12

CRT Incineration Dichlorobenzene (mixed isomers) secondary -4.90e-11 -2.48e-12

Natural Gas Prod. 2-Methylnaphthalene secondary -5.42e-11 -2.74e-12

Fuel Oil #4 Prod. 3-Methylcholanthrene secondary -5.80e-11 -2.93e-12

Fuel Oil #4 Prod. Zinc (+2) secondary -6.42e-11 -3.24e-12

CRT Incineration 5-Methyl chrysene secondary -6.54e-11 -3.31e-12

Fuel Oil #4 Prod. Ethylene dibromide secondary -6.62e-11 -3.34e-12

Fuel Oil #4 Prod. Vinyl acetate secondary -7.14e-11 -3.61e-12

CRT Incineration Pyrene secondary -7.81e-11 -3.95e-12

Fuel Oil #4 Prod. Phenanthrene secondary -7.87e-11 -3.97e-12

Natural Gas Prod. Chromium (III) secondary -8.08e-11 -4.08e-12

Natural Gas Prod. 3-Methylcholanthrene secondary -8.67e-11 -4.38e-12

Natural Gas Prod. Acetophenone secondary -8.98e-11 -4.53e-12

Natural Gas Prod. 2,4-Dinitrotoluene secondary -9.77e-11 -4.94e-12

Fuel Oil #4 Prod. Methyl tert-butyl ether secondary -1.00e-10 -5.06e-12

CRT Incineration Fluoranthene secondary -1.01e-10 -5.08e-12

Natural Gas Prod. Chlorobenzene secondary -1.22e-10 -6.16e-12

CRT Incineration Fluorene secondary -1.29e-10 -6.51e-12

CRT Incineration Indeno(1,2,3-cd)pyrene secondary -1.40e-10 -7.05e-12
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M-144

CRT Incineration Chrysene secondary -1.50e-10 -7.59e-12

Natural Gas Prod. Dichloromethane secondary -1.50e-10 -7.60e-12

Natural Gas Prod. Bromoform secondary -1.52e-10 -7.70e-12

Natural Gas Prod. Barium cmpds secondary -1.61e-10 -8.13e-12

Natural Gas Prod. Styrene secondary -1.63e-10 -8.24e-12

CRT Incineration Benzo[a]anthracene secondary -1.83e-10 -9.23e-12

Natural Gas Prod. Methyl methacrylate secondary -1.85e-10 -9.33e-12

Natural Gas Prod. 1,2-Dichloroethane secondary -1.90e-10 -9.60e-12

Fuel Oil #4 Prod. Ethylbenzene secondary -1.99e-10 -1.01e-11

Natural Gas Prod. Tetrachloroethylene secondary -2.14e-10 -1.08e-11

Natural Gas Prod. Methyl ethyl ketone secondary -2.16e-10 -1.09e-11

Fuel Oil #4 Prod. o-xylene secondary -2.16e-10 -1.09e-11

Natural Gas Prod. Isophorone secondary -2.70e-10 -1.36e-11

Fuel Oil #4 Prod. Chromium (III) secondary -3.09e-10 -1.56e-11

CRT Incineration Anthracene secondary -3.17e-10 -1.60e-11

Fuel Oil #4 Prod. Copper (+1 & +2) secondary -3.21e-10 -1.62e-11

CRT Incineration Benzo[b,j,k]fluoranthene secondary -3.27e-10 -1.65e-11

CRT Incineration Benzo[a]pyrene secondary -3.57e-10 -1.80e-11

Fuel Oil #4 Prod. Acetophenone secondary -3.71e-10 -1.87e-11

CRT Incineration Acenaphthylene secondary -3.72e-10 -1.88e-11

Natural Gas Prod. Silicon secondary -3.72e-10 -1.88e-11

Fuel Oil #4 Prod. 2,4-Dinitrotoluene secondary -4.04e-10 -2.04e-11

Natural Gas Prod. Chlorine secondary -4.75e-10 -2.40e-11

Fuel Oil #4 Prod. Chlorobenzene secondary -5.04e-10 -2.55e-11

Natural Gas Prod. Zinc (+2) secondary -5.26e-10 -2.66e-11

Natural Gas Prod. Dimethyl sulfate secondary -5.59e-10 -2.82e-11

CRT Incineration Biphenyl secondary -6.02e-10 -3.04e-11

Fuel Oil #4 Prod. Dichloromethane secondary -6.22e-10 -3.14e-11

Fuel Oil #4 Prod. Bromoform secondary -6.30e-10 -3.18e-11

Fuel Oil #4 Prod. Styrene secondary -6.75e-10 -3.41e-11

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary -6.87e-10 -3.47e-11

Fuel Oil #4 Prod. Methyl methacrylate secondary -7.64e-10 -3.86e-11

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary -7.85e-10 -3.97e-11

Natural Gas Prod. Acetaldehyde secondary -8.03e-10 -4.06e-11

Fuel Oil #4 Prod. Tetrachloroethylene secondary -8.83e-10 -4.46e-11

Fuel Oil #4 Prod. Methyl ethyl ketone secondary -8.93e-10 -4.51e-11

Natural Gas Prod. Mercury secondary -9.44e-10 -4.77e-11

CRT Incineration Cumene secondary -1.01e-09 -5.09e-11

Natural Gas Prod. Di(2-ethylhexyl)phthalate secondary -1.01e-09 -5.10e-11

CRT Incineration Acenaphthene secondary -1.02e-09 -5.14e-11

CRT Incineration Aluminum (elemental) secondary -1.08e-09 -5.47e-11

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary -1.09e-09 -5.53e-11

Fuel Oil #4 Prod. Isophorone secondary -1.12e-09 -5.64e-11

CRT Incineration Ethyl Chloride secondary -1.19e-09 -6.02e-11

Natural Gas Prod. Methyl chloride secondary -1.40e-09 -7.07e-11

Natural Gas Prod. 1,4-Dichlorobenzene secondary -1.64e-09 -8.27e-11

CRT Incineration 1,1,1-Trichloroethane secondary -1.68e-09 -8.50e-11

Natural Gas Prod. Acrolein secondary -1.69e-09 -8.53e-11

Fuel Oil #4 Prod. Cadmium cmpds secondary -1.70e-09 -8.60e-11

Fuel Oil #4 Prod. Toluene secondary -2.04e-09 -1.03e-10
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M-145

CRT Incineration Xylene (mixed isomers) secondary -2.13e-09 -1.08e-10

Natural Gas Prod. o-xylene secondary -2.31e-09 -1.17e-10

Fuel Oil #4 Prod. Dimethyl sulfate secondary -2.31e-09 -1.17e-10

Natural Gas Prod. Cobalt secondary -2.65e-09 -1.34e-10

Natural Gas Prod. Aluminum (+3) secondary -2.87e-09 -1.45e-10

Natural Gas Prod. Propionaldehyde secondary -2.97e-09 -1.50e-10

Fuel Oil #4 Prod. Mercury secondary -3.11e-09 -1.57e-10

Natural Gas Prod. Chloroform secondary -3.21e-09 -1.62e-10

Fuel Oil #4 Prod. Acetaldehyde secondary -3.32e-09 -1.68e-10

CRT Incineration Phenanthrene secondary -4.02e-09 -2.03e-10

CRT Incineration Ethylene dibromide secondary -4.09e-09 -2.07e-10

Fuel Oil #4 Prod. Di(2-ethylhexyl)phthalate secondary -4.17e-09 -2.11e-10

Natural Gas Prod. Toluene secondary -4.33e-09 -2.19e-10

CRT Incineration Vinyl acetate secondary -4.41e-09 -2.23e-10

Natural Gas Prod. Benzyl chloride secondary -4.56e-09 -2.30e-10

Natural Gas Prod. PM-10 secondary -4.95e-09 -2.50e-10

Fuel Oil #4 Prod. Methyl chloride secondary -5.79e-09 -2.92e-10

Natural Gas Prod. Carbon disulfide secondary -5.95e-09 -3.01e-10

CRT Incineration Methyl tert-butyl ether secondary -6.19e-09 -3.13e-10

Fuel Oil #4 Prod. Acrolein secondary -6.98e-09 -3.53e-10

Natural Gas Prod. Phenol secondary -7.32e-09 -3.70e-10

Natural Gas Prod. Cadmium secondary -8.00e-09 -4.04e-10

CRT Incineration Silicon secondary -9.47e-09 -4.78e-10

CRT Incineration Ethylbenzene secondary -1.18e-08 -5.96e-10

Fuel Oil #4 Prod. Propionaldehyde secondary -1.23e-08 -6.21e-10

Fuel Oil #4 Prod. Chloroform secondary -1.33e-08 -6.72e-10

Natural Gas Prod. Cyanide (-1) secondary -1.45e-08 -7.35e-10

Natural Gas Prod. Nitrate secondary -1.51e-08 -7.62e-10

Fuel Oil #4 Prod. Aluminum (elemental) secondary -1.61e-08 -8.13e-10

CRT Incineration Chromium (III) secondary -1.69e-08 -8.55e-10

Fuel Oil #4 Prod. Cobalt secondary -1.85e-08 -9.36e-10

Fuel Oil #4 Prod. Benzyl chloride secondary -1.88e-08 -9.52e-10

Natural Gas Prod. Manganese secondary -1.98e-08 -1.00e-09

CRT Incineration Chloroacetophenone secondary -2.08e-08 -1.05e-09

Natural Gas Prod. Beryllium secondary -2.14e-08 -1.08e-09

Natural Gas Prod. Lead secondary -2.17e-08 -1.10e-09

CRT Incineration Acetophenone secondary -2.29e-08 -1.16e-09

Fuel Oil #4 Prod. Carbon disulfide secondary -2.46e-08 -1.24e-09

CRT Incineration 2,4-Dinitrotoluene secondary -2.50e-08 -1.26e-09

Natural Gas Prod. Copper secondary -2.65e-08 -1.34e-09

Natural Gas Prod. Bromomethane secondary -2.77e-08 -1.40e-09

Natural Gas Prod. 2-Chloroacetophenone secondary -2.80e-08 -1.42e-09

Natural Gas Prod. Barium secondary -2.96e-08 -1.49e-09

Natural Gas Prod. Methyl hydrazine secondary -2.99e-08 -1.51e-09

CRT Incineration Chlorobenzene secondary -3.11e-08 -1.57e-09

Fuel Oil #4 Prod. Cadmium secondary -3.26e-08 -1.65e-09

CRT Incineration Dichloromethane secondary -3.82e-08 -1.93e-09

Fuel Oil #4 Prod. Barium cmpds secondary -3.89e-08 -1.97e-09

CRT Incineration Bromoform secondary -3.89e-08 -1.97e-09

CRT Incineration Styrene secondary -4.17e-08 -2.11e-09
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M-146

CRT Incineration Aluminum (+3) secondary -4.46e-08 -2.25e-09

CRT Incineration Methyl methacrylate secondary -4.72e-08 -2.38e-09

CRT Incineration 1,2-Dichloroethane secondary -4.73e-08 -2.39e-09

CRT Incineration Dimethylbenzanthracene secondary -4.82e-08 -2.44e-09

CRT Incineration Tetrachloroethylene secondary -5.33e-08 -2.69e-09

Fuel Oil #4 Prod. Barium secondary -5.46e-08 -2.76e-09

CRT Incineration Methyl ethyl ketone secondary -5.52e-08 -2.79e-09

Fuel Oil #4 Prod. Cyanide (-1) secondary -6.02e-08 -3.04e-09

Natural Gas Prod. Naphthalene secondary -6.61e-08 -3.34e-09

CRT Incineration Toluene secondary -6.65e-08 -3.36e-09

Natural Gas Prod. Hydrogen sulfide secondary -6.75e-08 -3.41e-09

CRT Incineration Isophorone secondary -6.90e-08 -3.49e-09

Fuel Oil #4 Prod. Beryllium secondary -7.66e-08 -3.87e-09

Fuel Oil #4 Prod. Manganese secondary -8.00e-08 -4.04e-09

Fuel Oil #4 Prod. Naphthalene secondary -8.11e-08 -4.10e-09

Natural Gas Prod. Nickel secondary -8.75e-08 -4.42e-09

Fuel Oil #4 Prod. Lead secondary -8.90e-08 -4.50e-09

Fuel Oil #4 Prod. Dimethylbenzanthracene secondary -9.64e-08 -4.87e-09

CRT Incineration Mercury secondary -1.12e-07 -5.64e-09

Fuel Oil #4 Prod. Bromomethane secondary -1.15e-07 -5.79e-09

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary -1.16e-07 -5.85e-09

CRT Incineration Phenol secondary -1.17e-07 -5.92e-09

Fuel Oil #4 Prod. Methyl hydrazine secondary -1.24e-07 -6.25e-09

CRT Incineration PM-10 secondary -1.26e-07 -6.36e-09

Fuel Oil #4 Prod. Copper secondary -1.34e-07 -6.77e-09

Fuel Oil #4 Prod. Silicon secondary -1.41e-07 -7.10e-09

CRT Incineration Dimethyl sulfate secondary -1.43e-07 -7.21e-09

Natural Gas Prod. Dimethylbenzanthracene secondary -1.44e-07 -7.28e-09

CRT Incineration Acetaldehyde secondary -2.05e-07 -1.04e-08

Natural Gas Prod. Antimony secondary -2.24e-07 -1.13e-08

CRT Incineration Di(2-ethylhexyl)phthalate secondary -2.58e-07 -1.30e-08

Fuel Oil #4 Prod. Nitrate secondary -3.15e-07 -1.59e-08

CRT Incineration Methyl chloride secondary -3.58e-07 -1.81e-08

CRT Incineration Cobalt secondary -3.83e-07 -1.94e-08

CRT Incineration Copper secondary -4.12e-07 -2.08e-08

CRT Incineration Acrolein secondary -4.31e-07 -2.18e-08

Fuel Oil #4 Prod. Antimony secondary -6.39e-07 -3.23e-08

CRT Incineration Cadmium secondary -6.89e-07 -3.48e-08

Fuel Oil #4 Prod. Aluminum (+3) secondary -6.94e-07 -3.51e-08

Natural Gas Prod. Chromium (VI) secondary -7.42e-07 -3.75e-08

CRT Incineration Propionaldehyde secondary -7.59e-07 -3.84e-08

CRT Incineration Chloroform secondary -8.07e-07 -4.08e-08

Natural Gas Prod. Phosphorus (yellow or white) secondary -8.87e-07 -4.48e-08

CRT Incineration Pentane secondary -9.44e-07 -4.77e-08

Natural Gas Prod. Molybdenum secondary -1.16e-06 -5.86e-08

CRT Incineration Benzyl chloride secondary -1.16e-06 -5.88e-08

CRT Incineration Hydrogen sulfide secondary -1.22e-06 -6.17e-08

CRT Incineration Barium secondary -1.31e-06 -6.64e-08

CRT Incineration Hexane secondary -1.51e-06 -7.61e-08

CRT Incineration Carbon disulfide secondary -1.52e-06 -7.69e-08
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M-147

Fuel Oil #4 Prod. Nickel secondary -1.64e-06 -8.31e-08

Natural Gas Prod. Hydrofluoric acid secondary -1.75e-06 -8.83e-08

Fuel Oil #4 Prod. Phenol secondary -1.75e-06 -8.86e-08

Fuel Oil #4 Prod. PM-10 secondary -1.87e-06 -9.45e-08

Fuel Oil #4 Prod. Pentane secondary -1.97e-06 -9.93e-08

CRT Incineration Naphthalene secondary -2.05e-06 -1.04e-07

CRT Incineration Ethane secondary -2.25e-06 -1.14e-07

Fuel Oil #4 Prod. Hexane secondary -2.72e-06 -1.38e-07

Fuel Oil #4 Prod. Chromium (VI) secondary -2.84e-06 -1.44e-07

Natural Gas Prod. Pentane secondary -2.94e-06 -1.48e-07

Fuel Oil #4 Prod. Zinc (elemental) secondary -3.56e-06 -1.80e-07

CRT Incineration Nitrate secondary -3.60e-06 -1.82e-07

CRT Incineration Cyanide (-1) secondary -3.72e-06 -1.88e-07

Natural Gas Prod. Hexane secondary -4.07e-06 -2.06e-07

Natural Gas Prod. Zinc (elemental) secondary -4.26e-06 -2.15e-07

CRT Incineration Beryllium secondary -4.59e-06 -2.32e-07

Fuel Oil #4 Prod. Ethane secondary -4.69e-06 -2.37e-07

CRT Incineration Manganese secondary -4.89e-06 -2.47e-07

Natural Gas Prod. Selenium secondary -6.09e-06 -3.07e-07

Fuel Oil #4 Prod. Molybdenum secondary -6.49e-06 -3.28e-07

Natural Gas Prod. Fluorides (F-) secondary -6.82e-06 -3.44e-07

Natural Gas Prod. Ethane secondary -7.01e-06 -3.54e-07

CRT Incineration Bromomethane secondary -7.08e-06 -3.58e-07

Fuel Oil #4 Prod. Hydrofluoric acid secondary -7.22e-06 -3.65e-07

CRT Incineration Methyl hydrazine secondary -7.64e-06 -3.86e-07

CRT Incineration Molybdenum secondary -9.96e-06 -5.03e-07

Natural Gas Prod. Nitrous oxide secondary -1.16e-05 -5.85e-07

CRT Incineration Nickel secondary -1.38e-05 -6.97e-07

Natural Gas Prod. Formaldehyde secondary -1.39e-05 -7.02e-07

Fuel Oil #4 Prod. Ammonia secondary -1.74e-05 -8.79e-07

CRT Incineration Antimony secondary -2.16e-05 -1.09e-06

CRT Incineration Zinc (elemental) secondary -2.54e-05 -1.28e-06

Fuel Oil #4 Prod. Hydrogen sulfide secondary -2.55e-05 -1.29e-06

Fuel Oil #4 Prod. Fluorides (F-) secondary -2.66e-05 -1.34e-06

Fuel Oil #4 Prod. Selenium secondary -2.69e-05 -1.36e-06

Natural Gas Prod. Hydrochloric acid secondary -3.20e-05 -1.62e-06

Natural Gas Prod. Vanadium secondary -3.49e-05 -1.76e-06

Fuel Oil #4 Prod. Phosphorus (yellow or white) secondary -3.98e-05 -2.01e-06

CRT Incineration Phosphorus (yellow or white) secondary -5.50e-05 -2.78e-06

CRT Incineration Ammonia secondary -7.13e-05 -3.60e-06

Fuel Oil #4 Prod. Nitrous oxide secondary -1.24e-04 -6.24e-06

Fuel Oil #4 Prod. Hydrochloric acid secondary -1.32e-04 -6.68e-06

CRT Incineration Chromium (VI) secondary -1.56e-04 -7.86e-06

Natural Gas Prod. Arsenic secondary -1.58e-04 -7.97e-06

Natural Gas Prod. Ammonia secondary -2.13e-04 -1.08e-05

Natural Gas Prod. Sulfur oxides secondary -2.76e-04 -1.40e-05

Natural Gas Prod. PM secondary -4.15e-04 -2.10e-05

CRT Incineration Hydrofluoric acid secondary -4.46e-04 -2.25e-05

CRT Incineration Formaldehyde secondary -4.47e-04 -2.26e-05
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M-148

Fuel Oil #4 Prod. Formaldehyde secondary -5.52e-04 -2.79e-05

Fuel Oil #4 Prod. Arsenic secondary -7.57e-04 -3.82e-05

Fuel Oil #4 Prod. PM secondary -8.70e-04 -4.40e-05

CRT Incineration Vanadium secondary -1.17e-03 -5.92e-05

CRT Incineration Selenium secondary -1.53e-03 -7.74e-05

CRT Incineration Fluorides (F-) secondary -1.57e-03 -7.93e-05

CRT Incineration Nitrous oxide secondary -2.08e-03 -1.05e-04

Fuel Oil #4 Prod. Benzene secondary -2.59e-03 -1.31e-04

CRT Incineration Benzene secondary -3.18e-03 -1.61e-04

Fuel Oil #4 Prod. Nitrogen oxides secondary -3.86e-03 -1.95e-04

Fuel Oil #4 Prod. Vanadium secondary -4.33e-03 -2.19e-04

CRT Incineration Hydrochloric acid secondary -4.66e-03 -2.35e-04

Fuel Oil #4 Prod. Sulfur oxides secondary -5.27e-03 -2.66e-04

Fuel Oil #4 Prod. Methane secondary -5.60e-03 -2.83e-04

Natural Gas Prod. Nitrogen oxides secondary -9.35e-03 -4.72e-04

CRT Incineration Carbon monoxide secondary -1.56e-02 -7.88e-04

Fuel Oil #4 Prod. Carbon monoxide secondary -1.63e-02 -8.23e-04

CRT Incineration Nitrogen oxides secondary -2.51e-02 -1.27e-03

CRT Incineration Methane secondary -3.03e-02 -1.53e-03

Natural Gas Prod. Carbon monoxide secondary -3.45e-02 -1.74e-03

CRT Incineration PM secondary -3.67e-02 -1.85e-03

Natural Gas Prod. Benzene secondary -3.80e-02 -1.92e-03

CRT Incineration Arsenic secondary -3.84e-02 -1.94e-03

Natural Gas Prod. Methane secondary -5.03e-02 -2.54e-03

CRT Incineration Sulfur oxides secondary -5.39e-02 -2.73e-03

Total End-of-life 1.74e-01 8.78e-03

Total All Life-cycle Stages 1.98e+03 1.00e+02
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M-149

Table M-34.  LCD LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Sulfur dioxide secondary 1.24e+01 1.38e+00

PMMA Sheet Prod. Sulfur dioxide secondary 8.61e+00 9.55e-01

Natural Gas Prod. Methane secondary 7.01e+00 7.77e-01

Natural Gas Prod. Benzene secondary 5.29e+00 5.87e-01

Aluminum Prod. Sulfur dioxide secondary 5.13e+00 5.70e-01

Natural Gas Prod. Carbon monoxide secondary 4.80e+00 5.32e-01

Polycarbonate Production Sulfur dioxide secondary 4.43e+00 4.91e-01

Natural Gas Prod. Nitrogen oxides secondary 1.30e+00 1.44e-01

Aluminum Prod. Titanium tetrachloride secondary 2.68e-01 2.97e-02

Steel Prod., cold-rolled, semi-finished Carbon monoxide secondary 1.47e-01 1.63e-02

Steel Prod., cold-rolled, semi-finished PM secondary 1.03e-01 1.14e-02

Aluminum Prod. Manganese cmpds secondary 6.03e-02 6.69e-03

Natural Gas Prod. PM secondary 5.78e-02 6.42e-03

Aluminum Prod. Vanadium secondary 4.00e-02 4.44e-03

Natural Gas Prod. Sulfur oxides secondary 3.85e-02 4.27e-03

Natural Gas Prod. Ammonia secondary 2.97e-02 3.30e-03

PET Resin Production Carbon monoxide secondary 2.82e-02 3.12e-03

PMMA Sheet Prod. Carbon monoxide secondary 2.53e-02 2.81e-03

Steel Prod., cold-rolled, semi-finished Vanadium secondary 2.53e-02 2.80e-03

Polycarbonate Production Carbon monoxide secondary 2.50e-02 2.78e-03

PMMA Sheet Prod. Methane secondary 2.30e-02 2.55e-03

Polycarbonate Production Methane secondary 2.27e-02 2.52e-03

Natural Gas Prod. Arsenic secondary 2.20e-02 2.44e-03

Polycarbonate Production Nitrogen dioxide secondary 2.17e-02 2.40e-03

PMMA Sheet Prod. Nitrogen dioxide secondary 2.15e-02 2.38e-03

Aluminum Prod. Arsenic cmpds secondary 1.77e-02 1.96e-03

Steel Prod., cold-rolled, semi-finished Nitrogen dioxide secondary 1.37e-02 1.52e-03

Steel Prod., cold-rolled, semi-finished Methane secondary 1.07e-02 1.19e-03

Steel Prod., cold-rolled, semi-finished Fluorides (F-) secondary 9.41e-03 1.04e-03

PET Resin Production Sulfur oxides secondary 7.99e-03 8.86e-04

Styrene-butadiene Copolymer Prod. Carbon monoxide secondary 7.56e-03 8.39e-04

Steel Prod., cold-rolled, semi-finished Manganese cmpds secondary 7.30e-03 8.10e-04

Polycarbonate Production PM secondary 7.22e-03 8.01e-04

Aluminum Prod. Carbon monoxide secondary 6.93e-03 7.69e-04

Aluminum Prod. PM secondary 6.63e-03 7.35e-04

PMMA Sheet Prod. PM secondary 6.44e-03 7.15e-04

Styrene-butadiene Copolymer Prod. Nitrogen oxides secondary 6.11e-03 6.78e-04

Styrene-butadiene Copolymer Prod. Methane secondary 6.00e-03 6.66e-04

Aluminum Prod. Methane secondary 5.99e-03 6.65e-04

Aluminum Prod. Nitrogen dioxide secondary 5.31e-03 5.89e-04

Styrene-butadiene Copolymer Prod. Sulfur oxides secondary 4.99e-03 5.54e-04

Natural Gas Prod. Vanadium secondary 4.86e-03 5.39e-04

Natural Gas Prod. Hydrochloric acid secondary 4.46e-03 4.95e-04

Aluminum Prod. Barium cmpds secondary 3.89e-03 4.31e-04

PET Resin Production Nitrogen oxides secondary 3.45e-03 3.83e-04

Aluminum Prod. Selenium secondary 2.34e-03 2.60e-04

Steel Prod., cold-rolled, semi-finished Arsenic secondary 2.22e-03 2.46e-04

PET Resin Production Methane secondary 2.00e-03 2.21e-04
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Table M-34.  LCD LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-150

Steel Prod., cold-rolled, semi-finished Phosphorus (yellow or white) secondary 1.99e-03 2.21e-04

Natural Gas Prod. Formaldehyde secondary 1.94e-03 2.15e-04

PMMA Sheet Prod. Ammonia secondary 1.64e-03 1.82e-04

Natural Gas Prod. Nitrous oxide secondary 1.61e-03 1.79e-04

PET Resin Production PM secondary 1.40e-03 1.55e-04

Aluminum Prod. Aluminum (+3) secondary 1.18e-03 1.31e-04

Steel Prod., cold-rolled, semi-finished Hydrochloric acid secondary 1.00e-03 1.11e-04

Natural Gas Prod. Ethane secondary 9.76e-04 1.08e-04

Natural Gas Prod. Fluorides (F-) secondary 9.49e-04 1.05e-04

Styrene-butadiene Copolymer Prod. PM secondary 8.68e-04 9.63e-05

Steel Prod., cold-rolled, semi-finished Benzene secondary 8.62e-04 9.56e-05

Steel Prod., cold-rolled, semi-finished Barium cmpds secondary 8.49e-04 9.41e-05

Natural Gas Prod. Selenium secondary 8.48e-04 9.40e-05

Steel Prod., cold-rolled, semi-finished Nitrous oxide secondary 7.62e-04 8.45e-05

Steel Prod., cold-rolled, semi-finished Arsenic cmpds secondary 7.53e-04 8.35e-05

Aluminum Prod. Hydrochloric acid secondary 6.64e-04 7.37e-05

PMMA Sheet Prod. Nitrates/nitrites secondary 6.47e-04 7.18e-05

Steel Prod., cold-rolled, semi-finished Ammonia secondary 6.19e-04 6.87e-05

Natural Gas Prod. Zinc (elemental) secondary 5.94e-04 6.59e-05

Natural Gas Prod. Hexane secondary 5.67e-04 6.29e-05

Steel Prod., cold-rolled, semi-finished Silicon secondary 4.96e-04 5.50e-05

Aluminum Prod. Cadmium cmpds secondary 4.36e-04 4.84e-05

Natural Gas Prod. Pentane secondary 4.09e-04 4.54e-05

Steel Prod., cold-rolled, semi-finished Titanium tetrachloride secondary 4.08e-04 4.53e-05

PMMA Sheet Prod. Hydrogen cyanide secondary 3.73e-04 4.13e-05

PMMA Sheet Prod. Hydrochloric acid secondary 2.99e-04 3.31e-05

Polycarbonate Production Hydrochloric acid secondary 2.60e-04 2.88e-05

Natural Gas Prod. Hydrofluoric acid secondary 2.43e-04 2.70e-05

Steel Prod., cold-rolled, semi-finished Ethane secondary 2.41e-04 2.67e-05

Aluminum Prod. Benzene secondary 2.12e-04 2.35e-05

Steel Prod., cold-rolled, semi-finished Formaldehyde secondary 2.03e-04 2.26e-05

Aluminum Prod. Hydrofluoric acid secondary 1.79e-04 1.99e-05

Polycarbonate Production Sulfuric acid secondary 1.77e-04 1.97e-05

Aluminum Prod. Barium sulfate secondary 1.69e-04 1.87e-05

Steel Prod., cold-rolled, semi-finished Titanium secondary 1.62e-04 1.80e-05

Natural Gas Prod. Molybdenum secondary 1.62e-04 1.79e-05

Steel Prod., cold-rolled, semi-finished Selenium secondary 1.47e-04 1.63e-05

PET Resin Production Hydrochloric acid secondary 1.45e-04 1.61e-05

Polycarbonate Production Mercury compounds secondary 1.36e-04 1.51e-05

PMMA Sheet Prod. Sulfuric acid secondary 1.32e-04 1.46e-05

Natural Gas Prod. Phosphorus (yellow or white) secondary 1.24e-04 1.37e-05

Steel Prod., cold-rolled, semi-finished Zinc (elemental) secondary 1.06e-04 1.18e-05

Natural Gas Prod. Chromium (VI) secondary 1.03e-04 1.15e-05

Aluminum Prod. Nitrous oxide secondary 1.03e-04 1.14e-05

Steel Prod., cold-rolled, semi-finished Tin (Sn++, Sn4+) secondary 1.02e-04 1.13e-05

PMMA Sheet Prod. Mercury compounds secondary 1.01e-04 1.12e-05

Aluminum Prod. Perfluoromethane secondary 9.65e-05 1.07e-05

Steel Prod., cold-rolled, semi-finished Molybdenum secondary 9.21e-05 1.02e-05

Polycarbonate Production Aromatic hydrocarbons secondary 9.18e-05 1.02e-05

Aluminum Prod. Titanium secondary 8.57e-05 9.51e-06

Aluminum Prod. Zinc (elemental) secondary 8.55e-05 9.48e-06
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Table M-34.  LCD LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-151

Aluminum Prod. Silicon secondary 8.14e-05 9.03e-06

Aluminum Prod. Copper (+1 & +2) secondary 6.70e-05 7.44e-06

Aluminum Prod. Strontium (Sr II) secondary 6.32e-05 7.01e-06

PET Resin Production Sulfuric acid secondary 6.24e-05 6.93e-06

Styrene-butadiene Copolymer Prod. Sulfuric acid secondary 6.22e-05 6.90e-06

Steel Prod., cold-rolled, semi-finished Barium secondary 6.03e-05 6.69e-06

Styrene-butadiene Copolymer Prod. Aromatic hydrocarbons secondary 5.93e-05 6.58e-06

Polycarbonate Production Fluorides (F-) secondary 5.14e-05 5.70e-06

Styrene-butadiene Copolymer Prod. Mercury compounds secondary 4.77e-05 5.29e-06

Steel Prod., cold-rolled, semi-finished Antimony secondary 4.67e-05 5.18e-06

Steel Prod., cold-rolled, semi-finished Boron secondary 4.20e-05 4.66e-06

Steel Prod., cold-rolled, semi-finished Strontium (Sr II) secondary 3.88e-05 4.31e-06

PMMA Sheet Prod. Fluorine secondary 3.82e-05 4.24e-06

Aluminum Prod. Nitrate secondary 3.40e-05 3.77e-06

Natural Gas Prod. Antimony secondary 3.11e-05 3.45e-06

Steel Prod., cold-rolled, semi-finished Silver compounds secondary 3.03e-05 3.36e-06

Styrene-butadiene Copolymer Prod. Hydrochloric acid secondary 2.98e-05 3.31e-06

Steel Prod., cold-rolled, semi-finished Nitrates/nitrites secondary 2.77e-05 3.08e-06

Steel Prod., cold-rolled, semi-finished Chromium (VI) secondary 2.53e-05 2.81e-06

Steel Prod., cold-rolled, semi-finished Acetylene secondary 2.28e-05 2.53e-06

Steel Prod., cold-rolled, semi-finished Mercury compounds secondary 2.22e-05 2.46e-06

Natural Gas Prod. Dimethylbenzanthracene secondary 2.01e-05 2.23e-06

Steel Prod., cold-rolled, semi-finished Hydrofluoric acid secondary 1.86e-05 2.06e-06

PET Resin Production Fluorine secondary 1.81e-05 2.01e-06

Styrene-butadiene Copolymer Prod. Fluorides (F-) secondary 1.80e-05 2.00e-06

Steel Prod., cold-rolled, semi-finished Barium sulfate secondary 1.68e-05 1.87e-06

Steel Prod., cold-rolled, semi-finished Aluminum (+3) secondary 1.54e-05 1.71e-06

Aluminum Prod. Barium secondary 1.46e-05 1.62e-06

Steel Prod., cold-rolled, semi-finished Hydrogen sulfide secondary 1.33e-05 1.48e-06

Steel Prod., cold-rolled, semi-finished Cadmium cmpds secondary 1.32e-05 1.47e-06

Aluminum Prod. Zinc (+2) secondary 1.30e-05 1.44e-06

Natural Gas Prod. Nickel secondary 1.22e-05 1.35e-06

Steel Prod., cold-rolled, semi-finished Aluminum (elemental) secondary 1.21e-05 1.34e-06

Aluminum Prod. Aromatic hydrocarbons secondary 1.05e-05 1.17e-06

Aluminum Prod. Nickel cmpds secondary 1.01e-05 1.12e-06

Natural Gas Prod. Hydrogen sulfide secondary 9.40e-06 1.04e-06

Aluminum Prod. Nickel secondary 9.40e-06 1.04e-06

Natural Gas Prod. Naphthalene secondary 9.21e-06 1.02e-06

Aluminum Prod. Ammonia secondary 9.11e-06 1.01e-06

Aluminum Prod. Copper secondary 8.87e-06 9.84e-07

Steel Prod., cold-rolled, semi-finished Pentane secondary 8.31e-06 9.22e-07

Steel Prod., cold-rolled, semi-finished Aromatic hydrocarbons secondary 7.02e-06 7.79e-07

PMMA Sheet Prod. Hydrofluoric acid secondary 6.90e-06 7.66e-07

Aluminum Prod. Fluoride secondary 6.78e-06 7.52e-07

Aluminum Prod. Lead cmpds secondary 6.49e-06 7.20e-07

Aluminum Prod. Vanadium (V3+, V5+) secondary 6.06e-06 6.73e-07

Steel Prod., cold-rolled, semi-finished Copper secondary 5.99e-06 6.64e-07

Polycarbonate Production Copper (+1 & +2) secondary 5.79e-06 6.42e-07

Steel Prod., cold-rolled, semi-finished Nickel secondary 5.67e-06 6.29e-07
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Table M-34.  LCD LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-152

Aluminum Prod. Nitrites secondary 5.46e-06 6.05e-07

Aluminum Prod. Perfluoroethane secondary 5.36e-06 5.95e-07

Polycarbonate Production Phenol secondary 5.22e-06 5.79e-07

Aluminum Prod. Chromium (VI) secondary 5.18e-06 5.75e-07

Steel Prod., cold-rolled, semi-finished Hexane secondary 4.34e-06 4.82e-07

PMMA Sheet Prod. Copper (+1 & +2) secondary 4.31e-06 4.78e-07

Steel Prod., cold-rolled, semi-finished Copper (+1 & +2) secondary 4.21e-06 4.67e-07

Natural Gas Prod. Methyl hydrazine secondary 4.17e-06 4.62e-07

Polycarbonate Production Hydrofluoric acid secondary 4.13e-06 4.58e-07

Natural Gas Prod. Barium secondary 4.12e-06 4.57e-07

Aluminum Prod. Aluminum (elemental) secondary 3.92e-06 4.35e-07

Natural Gas Prod. 2-Chloroacetophenone secondary 3.90e-06 4.33e-07

Natural Gas Prod. Bromomethane secondary 3.86e-06 4.28e-07

PMMA Sheet Prod. Cyanide (-1) secondary 3.83e-06 4.25e-07

Natural Gas Prod. Copper secondary 3.69e-06 4.09e-07

Aluminum Prod. 

Molybdenum (Mo II, Mo III, Mo IV, Mo V, Mo

VI) secondary 3.68e-06 4.08e-07

Polycarbonate Production Ammonia secondary 3.27e-06 3.63e-07

PMMA Sheet Prod. Hydrogen sulfide secondary 3.07e-06 3.40e-07

Natural Gas Prod. Lead secondary 3.03e-06 3.36e-07

Natural Gas Prod. Beryllium secondary 2.99e-06 3.31e-07

Aluminum Prod. Hydrogen sulfide secondary 2.80e-06 3.11e-07

Natural Gas Prod. Manganese secondary 2.76e-06 3.06e-07

Aluminum Prod. Acetic acid secondary 2.73e-06 3.03e-07

Styrene-butadiene Copolymer Prod. Nitrate secondary 2.53e-06 2.81e-07

Natural Gas Prod. Nitrate secondary 2.10e-06 2.33e-07

Polycarbonate Production Halogenated hydrocarbons (unspecified) secondary 2.06e-06 2.29e-07

Polycarbonate Production Hydrogen sulfide secondary 2.06e-06 2.29e-07

PET Resin Production Copper (+1 & +2) secondary 2.04e-06 2.26e-07

Styrene-butadiene Copolymer Prod. Copper (+1 & +2) secondary 2.03e-06 2.25e-07

Natural Gas Prod. Cyanide (-1) secondary 2.03e-06 2.25e-07

Steel Prod., cold-rolled, semi-finished Bromine secondary 1.99e-06 2.21e-07

PET Resin Production Hydrofluoric acid secondary 1.82e-06 2.01e-07

PMMA Sheet Prod. Phenol secondary 1.75e-06 1.94e-07

Steel Prod., cold-rolled, semi-finished Acetic acid secondary 1.74e-06 1.93e-07

Steel Prod., cold-rolled, semi-finished Boric acid secondary 1.62e-06 1.80e-07

PMMA Sheet Prod. Aromatic hydrocarbons secondary 1.53e-06 1.70e-07

Steel Prod., cold-rolled, semi-finished Strontium secondary 1.47e-06 1.63e-07

Aluminum Prod. Cadmium secondary 1.25e-06 1.39e-07

Natural Gas Prod. Cadmium secondary 1.11e-06 1.24e-07

Steel Prod., cold-rolled, semi-finished Lead secondary 1.08e-06 1.20e-07

Steel Prod., cold-rolled, semi-finished Triethylene glycol secondary 1.04e-06 1.15e-07

Polycarbonate Production Chlorine secondary 1.03e-06 1.14e-07

Natural Gas Prod. Phenol secondary 1.02e-06 1.13e-07

Aluminum Prod. Triethylene glycol secondary 1.00e-06 1.11e-07

Steel Prod., cold-rolled, semi-finished Cadmium secondary 9.71e-07 1.08e-07

Aluminum Prod. Lead secondary 8.94e-07 9.92e-08

Steel Prod., cold-rolled, semi-finished Lead cmpds secondary 8.65e-07 9.60e-08

Steel Prod., cold-rolled, semi-finished Uranium secondary 8.39e-07 9.31e-08

Natural Gas Prod. Carbon disulfide secondary 8.29e-07 9.20e-08

PMMA Sheet Prod. Chlorine secondary 7.67e-07 8.51e-08
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Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-153

Steel Prod., cold-rolled, semi-finished Toluene secondary 7.44e-07 8.25e-08

Styrene-butadiene Copolymer Prod. Aluminum (+3) secondary 7.23e-07 8.02e-08

Natural Gas Prod. PM-10 secondary 6.90e-07 7.65e-08

Aluminum Prod. Toluene secondary 6.75e-07 7.48e-08

PMMA Sheet Prod. Nickel cmpds secondary 6.48e-07 7.19e-08

Natural Gas Prod. Benzyl chloride secondary 6.35e-07 7.04e-08

Natural Gas Prod. Toluene secondary 6.03e-07 6.69e-08

Steel Prod., cold-rolled, semi-finished Ethylene secondary 6.02e-07 6.67e-08

Steel Prod., cold-rolled, semi-finished Cyanide (-1) secondary 5.92e-07 6.56e-08

Steel Prod., cold-rolled, semi-finished Methanol secondary 5.84e-07 6.48e-08

Steel Prod., cold-rolled, semi-finished Xylene (mixed isomers) secondary 5.50e-07 6.10e-08

Steel Prod., cold-rolled, semi-finished Naphthalene secondary 5.46e-07 6.05e-08

Steel Prod., cold-rolled, semi-finished Zinc (+2) secondary 5.20e-07 5.77e-08

Polycarbonate Production Aluminum (+3) secondary 5.16e-07 5.72e-08

Polycarbonate Production Ethanethiol secondary 5.16e-07 5.72e-08

Polycarbonate Production Lead secondary 5.16e-07 5.72e-08

Polycarbonate Production Nitrate secondary 5.16e-07 5.72e-08

Polycarbonate Production Nitrous oxide secondary 5.16e-07 5.72e-08

Polycarbonate Production Zinc (+2) secondary 5.16e-07 5.72e-08

Aluminum Prod. Xylene (mixed isomers) secondary 5.13e-07 5.69e-08

Steel Prod., cold-rolled, semi-finished Phenol secondary 4.75e-07 5.27e-08

Steel Prod., cold-rolled, semi-finished Heptane secondary 4.57e-07 5.07e-08

Natural Gas Prod. Chloroform secondary 4.48e-07 4.97e-08

Steel Prod., cold-rolled, semi-finished Nickel cmpds secondary 4.15e-07 4.60e-08

Natural Gas Prod. Propionaldehyde secondary 4.14e-07 4.59e-08

Natural Gas Prod. Aluminum (+3) secondary 4.00e-07 4.44e-08

Steel Prod., cold-rolled, semi-finished Cobalt secondary 3.97e-07 4.40e-08

PMMA Sheet Prod. Aluminum (+3) secondary 3.83e-07 4.25e-08

PMMA Sheet Prod. Ethanethiol secondary 3.83e-07 4.25e-08

PMMA Sheet Prod. Lead secondary 3.83e-07 4.25e-08

PMMA Sheet Prod. Nitrous oxide secondary 3.83e-07 4.25e-08

PMMA Sheet Prod. Zinc (+2) secondary 3.83e-07 4.25e-08

Natural Gas Prod. Cobalt secondary 3.69e-07 4.09e-08

PET Resin Production Chlorine secondary 3.63e-07 4.03e-08

Styrene-butadiene Copolymer Prod. Chlorine secondary 3.62e-07 4.01e-08

Styrene-butadiene Copolymer Prod. Hydrofluoric acid secondary 3.62e-07 4.01e-08

Steel Prod., cold-rolled, semi-finished Beryllium secondary 3.53e-07 3.92e-08

Natural Gas Prod. o-xylene secondary 3.21e-07 3.56e-08

Aluminum Prod. Cobalt secondary 3.06e-07 3.40e-08

Steel Prod., cold-rolled, semi-finished Vanadium (V3+, V5+) secondary 2.91e-07 3.23e-08

Aluminum Prod. Strontium secondary 2.83e-07 3.14e-08

Steel Prod., cold-rolled, semi-finished Benzo[a]pyrene secondary 2.74e-07 3.04e-08

Polycarbonate Production Mercury secondary 2.58e-07 2.86e-08

PET Resin Production Ammonia secondary 2.47e-07 2.74e-08

Styrene-butadiene Copolymer Prod. Ammonia secondary 2.46e-07 2.73e-08

Aluminum Prod. Phenol secondary 2.38e-07 2.64e-08

Natural Gas Prod. Acrolein secondary 2.35e-07 2.61e-08

Steel Prod., cold-rolled, semi-finished Boron (B III) secondary 2.30e-07 2.55e-08

Natural Gas Prod. 1,4-Dichlorobenzene secondary 2.28e-07 2.53e-08
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M-154

Styrene-butadiene Copolymer Prod. Phenol secondary 2.15e-07 2.39e-08

PET Resin Production Phenol secondary 1.98e-07 2.20e-08

Natural Gas Prod. Methyl chloride secondary 1.95e-07 2.16e-08

PMMA Sheet Prod. Mercury secondary 1.92e-07 2.13e-08

PET Resin Production Mercury secondary 1.82e-07 2.01e-08

PET Resin Production Aluminum (+3) secondary 1.82e-07 2.01e-08

PET Resin Production Hydrogen sulfide secondary 1.82e-07 2.01e-08

PET Resin Production Lead secondary 1.82e-07 2.01e-08

PET Resin Production Nitrate secondary 1.82e-07 2.01e-08

PET Resin Production Nitrous oxide secondary 1.82e-07 2.01e-08

PET Resin Production Zinc (+2) secondary 1.82e-07 2.01e-08

Styrene-butadiene Copolymer Prod. Halogenated hydrocarbons (unspecified) secondary 1.81e-07 2.01e-08

Styrene-butadiene Copolymer Prod. Hydrogen sulfide secondary 1.81e-07 2.01e-08

Styrene-butadiene Copolymer Prod. Lead secondary 1.81e-07 2.01e-08

Styrene-butadiene Copolymer Prod. Nitrous oxide secondary 1.81e-07 2.01e-08

Styrene-butadiene Copolymer Prod. Zinc (+2) secondary 1.81e-07 2.01e-08

Steel Prod., cold-rolled, semi-finished Manganese secondary 1.76e-07 1.96e-08

Natural Gas Prod. Di(2-ethylhexyl)phthalate secondary 1.40e-07 1.56e-08

Aluminum Prod. HALON-1301 secondary 1.34e-07 1.49e-08

Natural Gas Prod. Mercury secondary 1.32e-07 1.46e-08

Steel Prod., cold-rolled, semi-finished Rubidium ion (Rb+) secondary 1.19e-07 1.32e-08

Natural Gas Prod. Acetaldehyde secondary 1.12e-07 1.24e-08

Aluminum Prod. 1,2-Dichlorotetrafluoroethane secondary 9.29e-08 1.03e-08

Styrene-butadiene Copolymer Prod. Mercury secondary 9.04e-08 1.00e-08

Steel Prod., cold-rolled, semi-finished 

Molybdenum (Mo II, Mo III, Mo IV, Mo V, Mo

VI) secondary 8.89e-08 9.86e-09

Steel Prod., cold-rolled, semi-finished Morpholine secondary 8.78e-08 9.74e-09

Steel Prod., cold-rolled, semi-finished Propylene secondary 8.67e-08 9.62e-09

Steel Prod., cold-rolled, semi-finished Acetaldehyde secondary 7.93e-08 8.80e-09

Natural Gas Prod. Dimethyl sulfate secondary 7.78e-08 8.63e-09

Aluminum Prod. Mercury secondary 7.51e-08 8.33e-09

Natural Gas Prod. Zinc (+2) secondary 7.32e-08 8.12e-09

Aluminum Prod. Cyanide (-1) secondary 7.05e-08 7.82e-09

Natural Gas Prod. Chlorine secondary 6.61e-08 7.33e-09

Steel Prod., cold-rolled, semi-finished Fluorine secondary 5.60e-08 6.21e-09

Steel Prod., cold-rolled, semi-finished Lanthanum secondary 5.27e-08 5.84e-09

Natural Gas Prod. Silicon secondary 5.19e-08 5.75e-09

Aluminum Prod. Chromium (III) secondary 4.88e-08 5.42e-09

Steel Prod., cold-rolled, semi-finished Acetone secondary 3.87e-08 4.30e-09

Natural Gas Prod. Isophorone secondary 3.76e-08 4.17e-09

Natural Gas Prod. Methyl ethyl ketone secondary 3.01e-08 3.34e-09

Natural Gas Prod. Tetrachloroethylene secondary 2.97e-08 3.30e-09

Steel Prod., cold-rolled, semi-finished Thorium secondary 2.83e-08 3.13e-09

Natural Gas Prod. 1,2-Dichloroethane secondary 2.65e-08 2.93e-09

Natural Gas Prod. Methyl methacrylate secondary 2.57e-08 2.85e-09

Steel Prod., cold-rolled, semi-finished Ethylbenzene secondary 2.57e-08 2.85e-09

Steel Prod., cold-rolled, semi-finished HALON-1301 secondary 2.47e-08 2.74e-09

Natural Gas Prod. Styrene secondary 2.27e-08 2.52e-09

Natural Gas Prod. Barium cmpds secondary 2.24e-08 2.49e-09

Natural Gas Prod. Bromoform secondary 2.12e-08 2.35e-09

Natural Gas Prod. Dichloromethane secondary 2.10e-08 2.32e-09
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M-155

Natural Gas Prod. Chlorobenzene secondary 1.70e-08 1.88e-09

Steel Prod., cold-rolled, semi-finished Tin secondary 1.64e-08 1.82e-09

Steel Prod., cold-rolled, semi-finished Mercury secondary 1.60e-08 1.77e-09

Steel Prod., cold-rolled, semi-finished Phosphorus pentoxide secondary 1.58e-08 1.75e-09

Natural Gas Prod. 2,4-Dinitrotoluene secondary 1.36e-08 1.51e-09

Steel Prod., cold-rolled, semi-finished Hydrazine secondary 1.30e-08 1.44e-09

Steel Prod., cold-rolled, semi-finished Scandium secondary 1.28e-08 1.42e-09

Natural Gas Prod. Acetophenone secondary 1.25e-08 1.39e-09

Natural Gas Prod. 3-Methylcholanthrene secondary 1.21e-08 1.34e-09

Natural Gas Prod. Chromium (III) secondary 1.13e-08 1.25e-09

Steel Prod., cold-rolled, semi-finished Chlorine secondary 1.12e-08 1.24e-09

Steel Prod., cold-rolled, semi-finished Thallium secondary 8.72e-09 9.67e-10

Natural Gas Prod. 2-Methylnaphthalene secondary 7.56e-09 8.38e-10

Natural Gas Prod. Ethylbenzene secondary 6.75e-09 7.49e-10

Steel Prod., cold-rolled, semi-finished Zirconium secondary 6.73e-09 7.47e-10

Natural Gas Prod. Aluminum (elemental) secondary 5.93e-09 6.58e-10

Natural Gas Prod. Phenanthrene secondary 4.92e-09 5.46e-10

Natural Gas Prod. Methyl tert-butyl ether secondary 3.38e-09 3.75e-10

Steel Prod., cold-rolled, semi-finished Nitrites secondary 2.76e-09 3.06e-10

Steel Prod., cold-rolled, semi-finished Chromium (III) secondary 2.59e-09 2.88e-10

Natural Gas Prod. Vinyl acetate secondary 2.40e-09 2.67e-10

Natural Gas Prod. Ethylene dibromide secondary 2.23e-09 2.47e-10

Steel Prod., cold-rolled, semi-finished Edetic acid (EDTA) secondary 1.89e-09 2.10e-10

Steel Prod., cold-rolled, semi-finished Hypochlorous acid secondary 1.72e-09 1.91e-10

Steel Prod., cold-rolled, semi-finished Cobalt (Co I, Co II, Co III) secondary 1.54e-09 1.71e-10

Natural Gas Prod. Benzo[a]pyrene secondary 1.38e-09 1.53e-10

Natural Gas Prod. Dibenzo[a,h]anthracene secondary 1.24e-09 1.38e-10

Natural Gas Prod. Acenaphthene secondary 1.24e-09 1.37e-10

Natural Gas Prod. Cadmium cmpds secondary 9.81e-10 1.09e-10

Natural Gas Prod. 1,1,1-Trichloroethane secondary 9.17e-10 1.02e-10

Steel Prod., cold-rolled, semi-finished Dichloromethane secondary 7.33e-10 8.13e-11

Natural Gas Prod. Ethyl Chloride secondary 6.50e-10 7.21e-11

Natural Gas Prod. Benzo[a]anthracene secondary 5.98e-10 6.63e-11

Natural Gas Prod. Anthracene secondary 5.68e-10 6.30e-11

Natural Gas Prod. Cumene secondary 5.50e-10 6.10e-11

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary 5.26e-10 5.83e-11

Natural Gas Prod. Acenaphthylene secondary 4.89e-10 5.42e-11

Natural Gas Prod. Benzo[b]fluoranthene secondary 4.45e-10 4.93e-11

Natural Gas Prod. Aromatic hydrocarbons secondary 3.95e-10 4.39e-11

Natural Gas Prod. Chrysene secondary 3.79e-10 4.21e-11

Natural Gas Prod. Biphenyl secondary 3.28e-10 3.64e-11

Natural Gas Prod. Benzo[g,h,i]perylene secondary 2.23e-10 2.47e-11

Steel Prod., cold-rolled, semi-finished Isopropylpropionate secondary 1.98e-10 2.20e-11

Natural Gas Prod. Copper (+1 & +2) secondary 1.85e-10 2.05e-11

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary 1.78e-10 1.98e-11

Natural Gas Prod. Pyrene secondary 1.71e-10 1.90e-11

Natural Gas Prod. Fluorene secondary 1.14e-10 1.27e-11

Natural Gas Prod. Fluoranthene secondary 1.02e-10 1.13e-11

Steel Prod., cold-rolled, semi-finished Lithium salts secondary 9.71e-11 1.08e-11
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M-156

Steel Prod., cold-rolled, semi-finished Perfluoromethane secondary 4.40e-11 4.88e-12

Natural Gas Prod. 5-Methyl chrysene secondary 3.57e-11 3.96e-12

Steel Prod., cold-rolled, semi-finished Chloroform secondary 2.69e-11 2.98e-12

Natural Gas Prod. Lead cmpds secondary 3.30e-12 3.66e-13

Natural Gas Prod. Nickel cmpds secondary 2.78e-12 3.09e-13

Natural Gas Prod. HALON-1301 secondary 1.43e-12 1.59e-13

Natural Gas Prod. Mercury compounds secondary 1.00e-12 1.11e-13

Steel Prod., cold-rolled, semi-finished Trichloroethylene secondary 3.88e-13 4.30e-14

Natural Gas Prod. Halogenated matter (organic) secondary 3.29e-13 3.65e-14

Steel Prod., cold-rolled, semi-finished Propionaldehyde secondary 1.02e-13 1.13e-14

Steel Prod., cold-rolled, semi-finished Benzaldehyde secondary 3.01e-14 3.34e-15

Steel Prod., cold-rolled, semi-finished Tetrachloroethylene secondary 1.08e-14 1.20e-15

Steel Prod., cold-rolled, semi-finished 1,1,1-Trichloroethane secondary 1.57e-15 1.75e-16

Natural Gas Prod. Halogenated hydrocarbons (unspecified) secondary 8.23e-16 9.13e-17

Steel Prod., cold-rolled, semi-finished Hexachloroethane secondary 6.03e-17 6.69e-18

Total Materials Processing 5.01e+01 5.56e+00

Manufacturing Life-cycle Stage

Japanese Electric Grid Sulfur dioxide model/secondary 1.92e+02 2.12e+01

Monitor/module Phosphine primary 2.87e+01 3.18e+00

Monitor/module Phosphorus (yellow or white) primary 3.42e+00 3.79e-01

US electric grid Sulfur dioxide model/secondary 3.19e+00 3.54e-01

Monitor/module Fluorides (F-) primary 2.55e+00 2.83e-01

Monitor/module Tetramethyl ammonium hydroxide primary 1.29e+00 1.43e-01

Monitor/module Nitrogen oxides primary 1.10e+00 1.22e-01

Monitor/module Nitrogen fluoride primary 4.91e-01 5.44e-02

Monitor/module Hydrochloric acid primary 2.77e-01 3.08e-02

LPG Production Carbon monoxide secondary 2.77e-01 3.07e-02

Japanese Electric Grid Nitrogen oxides model/secondary 2.73e-01 3.03e-02

Monitor/module Ammonia primary 1.69e-01 1.88e-02

Natural Gas Prod. Methane secondary 1.58e-01 1.75e-02

Japanese Electric Grid Carbon monoxide model/secondary 1.27e-01 1.41e-02

Natural Gas Prod. Benzene secondary 1.19e-01 1.32e-02

Natural Gas Prod. Carbon monoxide secondary 1.08e-01 1.20e-02

Monitor/module Hydrofluoric acid primary 1.04e-01 1.16e-02

LPG Production Methane secondary 8.05e-02 8.93e-03

LPG Production Sulfur oxides secondary 7.69e-02 8.53e-03

Japanese Electric Grid Vanadium model/secondary 7.63e-02 8.46e-03

Backlight Nitrogen oxides primary 5.89e-02 6.53e-03

LPG Production Nitrogen oxides secondary 5.50e-02 6.10e-03

LPG Production Vanadium secondary 5.02e-02 5.57e-03

LPG Production Benzene secondary 4.12e-02 4.57e-03

Japanese Electric Grid Arsenic model/secondary 3.51e-02 3.89e-03

Natural Gas Prod. Nitrogen oxides secondary 2.94e-02 3.26e-03

LCD glass mfg. Fluorides (F-) primary 2.71e-02 3.01e-03

Monitor/module Isopropyl alcohol primary 2.23e-02 2.47e-03

Japanese Electric Grid Hydrochloric acid model/secondary 2.11e-02 2.34e-03

Panel components Phosphorus (yellow or white) primary 1.97e-02 2.19e-03

Monitor/module N-bromoacetamide primary 1.84e-02 2.04e-03

Monitor/module Sulfur hexafluoride primary 1.46e-02 1.62e-03

Japanese Electric Grid PM-10 model/secondary 1.34e-02 1.49e-03
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M-157

LPG Production PM secondary 1.24e-02 1.37e-03

LPG Production Arsenic secondary 9.91e-03 1.10e-03

LPG Production Formaldehyde secondary 6.43e-03 7.14e-04

US electric grid Nitrogen oxides model/secondary 4.56e-03 5.06e-04

Japanese Electric Grid Fluorides (F-) model/secondary 4.43e-03 4.91e-04

Japanese Electric Grid Selenium model/secondary 4.29e-03 4.76e-04

LCD glass mfg. Nitrogen oxides primary 4.09e-03 4.54e-04

Japanese Electric Grid Formaldehyde model/secondary 3.93e-03 4.36e-04

Monitor/module Monosilane primary 3.07e-03 3.41e-04

US electric grid Methane model/secondary 2.50e-03 2.77e-04

Fuel Oil #4 Prod. Carbon monoxide secondary 2.34e-03 2.59e-04

Monitor/module Sulfur oxides primary 2.23e-03 2.47e-04

US electric grid Carbon monoxide model/secondary 2.11e-03 2.34e-04

Japanese Electric Grid Zinc (elemental) model/secondary 2.06e-03 2.29e-04

PWB Mfg. Formaldehyde model/secondary 1.96e-03 2.18e-04

LPG Production Hydrochloric acid secondary 1.77e-03 1.96e-04

Monitor/module Arsenic primary 1.70e-03 1.88e-04

LPG Production Nitrous oxide secondary 1.56e-03 1.73e-04

Monitor/module Acetic acid primary 1.44e-03 1.60e-04

Natural Gas Prod. PM secondary 1.31e-03 1.45e-04

Monitor/module Hexane primary 1.18e-03 1.31e-04

Japanese Electric Grid Hydrofluoric acid model/secondary 1.15e-03 1.28e-04

Japanese Electric Grid Antimony model/secondary 1.09e-03 1.21e-04

US electric grid Arsenic model/secondary 1.08e-03 1.20e-04

Fuel Oil #6 Prod. Carbon monoxide secondary 9.64e-04 1.07e-04

US electric grid Hydrochloric acid model/secondary 9.54e-04 1.06e-04

Natural Gas Prod. Sulfur oxides secondary 8.69e-04 9.64e-05

Panel components Nitrogen oxides primary 8.22e-04 9.12e-05

Fuel Oil #4 Prod. Methane secondary 8.03e-04 8.91e-05

Fuel Oil #2 Prod. Carbon monoxide secondary 7.85e-04 8.71e-05

Fuel Oil #4 Prod. Sulfur oxides secondary 7.55e-04 8.37e-05

Japanese Electric Grid Nitrous oxide model/secondary 7.52e-04 8.34e-05

Natural Gas Prod. Ammonia secondary 6.71e-04 7.44e-05

Fuel Oil #4 Prod. Vanadium secondary 6.21e-04 6.89e-05

Fuel Oil #4 Prod. Nitrogen oxides secondary 5.53e-04 6.14e-05

Japanese Electric Grid Methane model/secondary 5.47e-04 6.07e-05

Monitor/module Nitric acid primary 5.37e-04 5.96e-05

Natural Gas Prod. Arsenic secondary 4.96e-04 5.50e-05

LPG Production Phosphorus (yellow or white) secondary 4.71e-04 5.22e-05

Japanese Electric Grid Molybdenum model/secondary 4.43e-04 4.91e-05

Fuel Oil #6 Prod. Methane secondary 4.01e-04 4.45e-05

Fuel Oil #6 Prod. Sulfur oxides secondary 3.72e-04 4.13e-05

Fuel Oil #4 Prod. Benzene secondary 3.71e-04 4.12e-05

Fuel Oil #6 Prod. Vanadium secondary 3.67e-04 4.07e-05

LPG Production Fluorides (F-) secondary 3.62e-04 4.01e-05

LPG Production Selenium secondary 3.56e-04 3.94e-05

Monitor/module Zinc (elemental) primary 3.13e-04 3.48e-05

Japanese Electric Grid Benzene model/secondary 3.06e-04 3.40e-05

LPG Production Hydrogen sulfide secondary 2.94e-04 3.26e-05
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M-158

LPG Production Ammonia secondary 2.84e-04 3.15e-05

Panel components HCFC-225ca primary 2.80e-04 3.10e-05

Panel components HCFC-225cb primary 2.80e-04 3.10e-05

Fuel Oil #6 Prod. Nitrogen oxides secondary 2.79e-04 3.09e-05

Fuel Oil #2 Prod. Methane secondary 2.40e-04 2.66e-05

Monitor/module Phosphoric acid primary 2.33e-04 2.59e-05

Fuel Oil #2 Prod. Sulfur oxides secondary 2.27e-04 2.52e-05

US electric grid PM-10 model/secondary 2.24e-04 2.48e-05

US electric grid Selenium model/secondary 1.80e-04 1.99e-05

Japanese Electric Grid Nickel model/secondary 1.67e-04 1.86e-05

Fuel Oil #6 Prod. Benzene secondary 1.67e-04 1.85e-05

Fuel Oil #2 Prod. Nitrogen oxides secondary 1.64e-04 1.82e-05

Fuel Oil #2 Prod. Vanadium secondary 1.61e-04 1.79e-05

US electric grid Vanadium model/secondary 1.35e-04 1.50e-05

Fuel Oil #4 Prod. PM secondary 1.25e-04 1.38e-05

Fuel Oil #2 Prod. Benzene secondary 1.19e-04 1.32e-05

Natural Gas Prod. Vanadium secondary 1.10e-04 1.22e-05

Fuel Oil #4 Prod. Arsenic secondary 1.09e-04 1.20e-05

Natural Gas Prod. Hydrochloric acid secondary 1.01e-04 1.12e-05

Japanese Electric Grid Barium model/secondary 9.88e-05 1.10e-05

Monitor/module Diethylene glycol primary 9.79e-05 1.09e-05

LPG Production Hydrofluoric acid secondary 9.63e-05 1.07e-05

Backlight Diethyl ether primary 9.49e-05 1.05e-05

Fuel Oil #4 Prod. Formaldehyde secondary 7.92e-05 8.78e-06

LPG Production Molybdenum secondary 7.91e-05 8.77e-06

LPG Production Chromium (VI) secondary 7.57e-05 8.39e-06

LPG Production Ethane secondary 7.44e-05 8.26e-06

Fuel Oil #6 Prod. PM secondary 6.29e-05 6.98e-06

Fuel Oil #6 Prod. Arsenic secondary 5.87e-05 6.51e-06

LPG Production Zinc (elemental) secondary 5.75e-05 6.38e-06

Japanese Electric Grid Naphthalene model/secondary 5.57e-05 6.18e-06

Panel components PM primary 5.48e-05 6.08e-06

US electric grid Hydrofluoric acid model/secondary 5.21e-05 5.78e-06

Fuel Oil #6 Prod. Formaldehyde secondary 4.66e-05 5.17e-06

Natural Gas Prod. Formaldehyde secondary 4.37e-05 4.85e-06

LPG Production Hexane secondary 4.33e-05 4.80e-06

Monitor/module Antimony primary 3.89e-05 4.32e-06

Fuel Oil #2 Prod. PM secondary 3.69e-05 4.10e-06

Natural Gas Prod. Nitrous oxide secondary 3.64e-05 4.04e-06

LPG Production Phenol secondary 3.43e-05 3.81e-06

Japanese Electric Grid Chromium (VI) model/secondary 3.36e-05 3.73e-06

Panel components Hydrochloric acid primary 3.35e-05 3.72e-06

Panel components Heptane primary 3.28e-05 3.63e-06

LPG Production Pentane secondary 3.12e-05 3.46e-06

Fuel Oil #2 Prod. Arsenic secondary 3.04e-05 3.38e-06

Japanese Electric Grid Copper model/secondary 2.40e-05 2.67e-06

Monitor/module Acetone primary 2.22e-05 2.46e-06

Natural Gas Prod. Ethane secondary 2.20e-05 2.44e-06

Monitor/module PM primary 2.20e-05 2.44e-06

LPG Production PM-10 secondary 2.16e-05 2.40e-06

Natural Gas Prod. Fluorides (F-) secondary 2.14e-05 2.38e-06
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M-159

Monitor/module Copper primary 2.06e-05 2.29e-06

Fuel Oil #2 Prod. Formaldehyde secondary 2.06e-05 2.28e-06

LPG Production Nickel secondary 1.98e-05 2.19e-06

Japanese Electric Grid Methyl hydrazine model/secondary 1.98e-05 2.19e-06

Monitor/module Polychlorinated biphenyls primary 1.94e-05 2.15e-06

Natural Gas Prod. Selenium secondary 1.91e-05 2.12e-06

Fuel Oil #4 Prod. Hydrochloric acid secondary 1.90e-05 2.10e-06

US electric grid Formaldehyde model/secondary 1.88e-05 2.08e-06

Japanese Electric Grid 2-Chloroacetophenone model/secondary 1.85e-05 2.05e-06

Japanese Electric Grid Bromomethane model/secondary 1.83e-05 2.03e-06

Fuel Oil #4 Prod. Nitrous oxide secondary 1.77e-05 1.97e-06

Monitor/module Chromium primary 1.77e-05 1.96e-06

Monitor/module Chromium (VI) primary 1.71e-05 1.89e-06

LPG Production Aluminum (+3) secondary 1.36e-05 1.51e-06

US electric grid Benzene model/secondary 1.35e-05 1.50e-06

Natural Gas Prod. Zinc (elemental) secondary 1.34e-05 1.49e-06

US electric grid Nitrous oxide model/secondary 1.32e-05 1.46e-06

Natural Gas Prod. Hexane secondary 1.28e-05 1.42e-06

Monitor/module Lead primary 1.23e-05 1.37e-06

Monitor/module Boron primary 1.08e-05 1.20e-06

LPG Production Antimony secondary 1.03e-05 1.14e-06

LCD glass mfg. PM primary 1.01e-05 1.12e-06

Fuel Oil #6 Prod. Hydrochloric acid secondary 1.01e-05 1.12e-06

Fuel Oil #6 Prod. Nitrous oxide secondary 9.88e-06 1.10e-06

Japanese Electric Grid Cyanide (-1) model/secondary 9.61e-06 1.07e-06

Natural Gas Prod. Pentane secondary 9.24e-06 1.02e-06

Panel components Toluene primary 9.09e-06 1.01e-06

Japanese Electric Grid Cobalt model/secondary 7.96e-06 8.83e-07

US electric grid Phosphorus (yellow or white) model/secondary 7.61e-06 8.44e-07

Japanese Electric Grid 2,3,7,8-TCDD model/secondary 7.49e-06 8.30e-07

LPG Production Nitrate secondary 5.81e-06 6.45e-07

Fuel Oil #4 Prod. Phosphorus (yellow or white) secondary 5.71e-06 6.33e-07

Natural Gas Prod. Hydrofluoric acid secondary 5.49e-06 6.09e-07

Japanese Electric Grid Cadmium model/secondary 5.39e-06 5.98e-07

Fuel Oil #2 Prod. Hydrochloric acid secondary 5.39e-06 5.98e-07

Fuel Oil #2 Prod. Nitrous oxide secondary 4.84e-06 5.37e-07

LCD glass mfg. Sulfur oxides primary 4.71e-06 5.22e-07

LCD glass mfg. Lead primary 4.02e-06 4.46e-07

Japanese Electric Grid Carbon disulfide model/secondary 3.93e-06 4.36e-07

Fuel Oil #4 Prod. Selenium secondary 3.85e-06 4.27e-07

Fuel Oil #4 Prod. Fluorides (F-) secondary 3.81e-06 4.23e-07

Monitor/module Cyanide (-1) primary 3.66e-06 4.06e-07

Fuel Oil #4 Prod. Hydrogen sulfide secondary 3.65e-06 4.05e-07

Natural Gas Prod. Molybdenum secondary 3.65e-06 4.05e-07

US electric grid Zinc (elemental) model/secondary 3.51e-06 3.89e-07

Fuel Oil #6 Prod. Phosphorus (yellow or white) secondary 3.33e-06 3.69e-07

Japanese Electric Grid Benzyl chloride model/secondary 3.01e-06 3.34e-07

US electric grid Antimony model/secondary 2.88e-06 3.20e-07

LCD glass mfg. Carbon monoxide primary 2.79e-06 3.10e-07
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M-160

Natural Gas Prod. Phosphorus (yellow or white) secondary 2.79e-06 3.09e-07

Monitor/module Hexamethyldisilizane primary 2.75e-06 3.04e-07

Fuel Oil #4 Prod. Ammonia secondary 2.49e-06 2.77e-07

Natural Gas Prod. Chromium (VI) secondary 2.33e-06 2.59e-07

Monitor/module Cyclohexane primary 2.22e-06 2.46e-07

Fuel Oil #6 Prod. Hydrogen sulfide secondary 2.16e-06 2.40e-07

Japanese Electric Grid Chloroform model/secondary 2.12e-06 2.36e-07

Fuel Oil #6 Prod. Selenium secondary 2.07e-06 2.29e-07

Fuel Oil #6 Prod. Fluorides (F-) secondary 2.00e-06 2.21e-07

Japanese Electric Grid Propionaldehyde model/secondary 1.96e-06 2.18e-07

LPG Production Copper secondary 1.67e-06 1.86e-07

Japanese Electric Grid Beryllium model/secondary 1.66e-06 1.84e-07

LPG Production Methyl hydrazine secondary 1.65e-06 1.83e-07

LPG Production Silicon secondary 1.62e-06 1.80e-07

LPG Production 2-Chloroacetophenone secondary 1.55e-06 1.72e-07

LPG Production Dimethylbenzanthracene secondary 1.53e-06 1.70e-07

LPG Production Bromomethane secondary 1.53e-06 1.70e-07

Fuel Oil #2 Prod. Phosphorus (yellow or white) secondary 1.50e-06 1.66e-07

Monitor/module Cadmium primary 1.30e-06 1.44e-07

LPG Production Naphthalene secondary 1.25e-06 1.39e-07

LPG Production Lead secondary 1.19e-06 1.32e-07

Japanese Electric Grid Acrolein model/secondary 1.11e-06 1.24e-07

Fuel Oil #2 Prod. Fluorides (F-) secondary 1.10e-06 1.22e-07

Fuel Oil #2 Prod. Selenium secondary 1.09e-06 1.21e-07

Fuel Oil #6 Prod. Ammonia secondary 1.08e-06 1.20e-07

LPG Production Manganese secondary 1.07e-06 1.19e-07

US electric grid Chromium (VI) model/secondary 1.04e-06 1.15e-07

Fuel Oil #4 Prod. Hydrofluoric acid secondary 1.03e-06 1.15e-07

LPG Production Beryllium secondary 1.03e-06 1.14e-07

US electric grid Molybdenum model/secondary 9.62e-07 1.07e-07

Fuel Oil #2 Prod. Hydrogen sulfide secondary 9.44e-07 1.05e-07

Fuel Oil #4 Prod. Molybdenum secondary 9.30e-07 1.03e-07

Japanese Electric Grid Methyl chloride model/secondary 9.25e-07 1.03e-07

Monitor/module Tin primary 9.16e-07 1.02e-07

LPG Production Barium secondary 8.94e-07 9.92e-08

US electric grid Methyl hydrazine model/secondary 8.93e-07 9.90e-08

US electric grid 2-Chloroacetophenone model/secondary 8.36e-07 9.28e-08

US electric grid Bromomethane model/secondary 8.27e-07 9.17e-08

Fuel Oil #2 Prod. Ammonia secondary 8.14e-07 9.03e-08

Japanese Electric Grid Toluene model/secondary 8.04e-07 8.92e-08

LPG Production Cyanide (-1) secondary 8.03e-07 8.90e-08

Monitor/module Nickel primary 7.74e-07 8.59e-08

LPG Production Barium cmpds secondary 7.62e-07 8.45e-08

Natural Gas Prod. Antimony secondary 7.03e-07 7.79e-08

Fuel Oil #4 Prod. Ethane secondary 6.72e-07 7.45e-08

Japanese Electric Grid Di(2-ethylhexyl)phthalate model/secondary 6.66e-07 7.39e-08

Fuel Oil #6 Prod. Hydrofluoric acid secondary 5.52e-07 6.12e-08

Fuel Oil #6 Prod. Molybdenum secondary 5.31e-07 5.89e-08

Japanese Electric Grid Acetaldehyde model/secondary 5.31e-07 5.88e-08

Japanese Electric Grid Hexane model/secondary 5.15e-07 5.71e-08

Fuel Oil #4 Prod. Zinc (elemental) secondary 5.10e-07 5.66e-08
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M-161

Natural Gas Prod. Dimethylbenzanthracene secondary 4.53e-07 5.03e-08

US electric grid Nickel model/secondary 4.48e-07 4.97e-08

LPG Production Cadmium secondary 4.42e-07 4.90e-08

US electric grid Cyanide (-1) model/secondary 4.34e-07 4.82e-08

Fuel Oil #4 Prod. Chromium (VI) secondary 4.07e-07 4.52e-08

Japanese Electric Grid Mercury model/secondary 3.97e-07 4.41e-08

Fuel Oil #4 Prod. Hexane secondary 3.91e-07 4.33e-08

Japanese Electric Grid Dimethyl sulfate model/secondary 3.69e-07 4.09e-08

LCD glass mfg. Nitrate primary 3.66e-07 4.06e-08

US electric grid 2,3,7,8-TCDD model/secondary 3.29e-07 3.65e-08

LPG Production Carbon disulfide secondary 3.28e-07 3.64e-08

Fuel Oil #6 Prod. Ethane secondary 3.02e-07 3.35e-08

Fuel Oil #2 Prod. Hydrofluoric acid secondary 2.94e-07 3.26e-08

Fuel Oil #4 Prod. Pentane secondary 2.82e-07 3.13e-08

Natural Gas Prod. Nickel secondary 2.75e-07 3.05e-08

Fuel Oil #4 Prod. PM-10 secondary 2.68e-07 2.97e-08

US electric grid Naphthalene model/secondary 2.65e-07 2.94e-08

LPG Production Benzyl chloride secondary 2.51e-07 2.79e-08

Fuel Oil #4 Prod. Phenol secondary 2.51e-07 2.79e-08

Fuel Oil #2 Prod. Molybdenum secondary 2.49e-07 2.76e-08

LPG Production Cobalt secondary 2.41e-07 2.67e-08

Fuel Oil #4 Prod. Nickel secondary 2.36e-07 2.61e-08

Monitor/module Manganese primary 2.29e-07 2.54e-08

US electric grid Barium model/secondary 2.25e-07 2.50e-08

Fuel Oil #6 Prod. Zinc (elemental) secondary 2.25e-07 2.49e-08

Fuel Oil #6 Prod. Chromium (VI) secondary 2.18e-07 2.41e-08

Fuel Oil #2 Prod. Ethane secondary 2.15e-07 2.39e-08

Natural Gas Prod. Hydrogen sulfide secondary 2.12e-07 2.35e-08

Natural Gas Prod. Naphthalene secondary 2.08e-07 2.31e-08

LPG Production Aluminum (elemental) secondary 1.86e-07 2.06e-08

Japanese Electric Grid Isophorone model/secondary 1.78e-07 1.98e-08

US electric grid Carbon disulfide model/secondary 1.78e-07 1.97e-08

LPG Production Chloroform secondary 1.77e-07 1.97e-08

Fuel Oil #6 Prod. Hexane secondary 1.76e-07 1.95e-08

Fuel Oil #2 Prod. Zinc (elemental) secondary 1.65e-07 1.84e-08

LPG Production Propionaldehyde secondary 1.64e-07 1.82e-08

Fuel Oil #6 Prod. PM-10 secondary 1.59e-07 1.76e-08

Japanese Electric Grid Methyl ethyl ketone model/secondary 1.43e-07 1.58e-08

Japanese Electric Grid Tetrachloroethylene model/secondary 1.41e-07 1.56e-08

US electric grid Benzyl chloride model/secondary 1.36e-07 1.51e-08

Fuel Oil #6 Prod. Nickel secondary 1.36e-07 1.51e-08

Fuel Oil #6 Prod. Pentane secondary 1.27e-07 1.40e-08

Japanese Electric Grid 1,2-Dichloroethane model/secondary 1.25e-07 1.39e-08

Fuel Oil #2 Prod. Hexane secondary 1.25e-07 1.39e-08

Japanese Electric Grid Methyl methacrylate model/secondary 1.22e-07 1.35e-08

Fuel Oil #2 Prod. Chromium (VI) secondary 1.16e-07 1.28e-08

Japanese Electric Grid Styrene model/secondary 1.08e-07 1.20e-08

US electric grid Cadmium model/secondary 1.06e-07 1.18e-08

Japanese Electric Grid Bromoform model/secondary 1.01e-07 1.12e-08
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M-162

Fuel Oil #4 Prod. Aluminum (+3) secondary 9.95e-08 1.10e-08

Japanese Electric Grid Dichloromethane model/secondary 9.94e-08 1.10e-08

Monitor/module Mercury primary 9.69e-08 1.08e-08

US electric grid Chloroform model/secondary 9.59e-08 1.06e-08

Natural Gas Prod. Methyl hydrazine secondary 9.41e-08 1.04e-08

Fuel Oil #2 Prod. Phenol secondary 9.37e-08 1.04e-08

LPG Production Acrolein secondary 9.31e-08 1.03e-08

Natural Gas Prod. Barium secondary 9.30e-08 1.03e-08

Fuel Oil #4 Prod. Antimony secondary 9.15e-08 1.02e-08

Fuel Oil #2 Prod. Pentane secondary 9.02e-08 1.00e-08

US electric grid Propionaldehyde model/secondary 8.86e-08 9.83e-09

US electric grid Manganese model/secondary 8.83e-08 9.79e-09

Natural Gas Prod. 2-Chloroacetophenone secondary 8.81e-08 9.77e-09

Natural Gas Prod. Bromomethane secondary 8.71e-08 9.66e-09

Natural Gas Prod. Copper secondary 8.32e-08 9.23e-09

Fuel Oil #6 Prod. Phenol secondary 8.24e-08 9.14e-09

Japanese Electric Grid Chlorobenzene model/secondary 8.05e-08 8.93e-09

LPG Production Methyl chloride secondary 7.72e-08 8.57e-09

US electric grid Fluoride model/secondary 7.56e-08 8.39e-09

Panel components Methyl ethyl ketone primary 6.97e-08 7.73e-09

Fuel Oil #2 Prod. PM-10 secondary 6.93e-08 7.69e-09

Natural Gas Prod. Lead secondary 6.83e-08 7.58e-09

Natural Gas Prod. Beryllium secondary 6.74e-08 7.47e-09

Japanese Electric Grid Cumene hydroperoxide model/secondary 6.55e-08 7.27e-09

Japanese Electric Grid 2,4-Dinitrotoluene model/secondary 6.44e-08 7.14e-09

Fuel Oil #2 Prod. Nickel secondary 6.25e-08 6.94e-09

Natural Gas Prod. Manganese secondary 6.23e-08 6.91e-09

Japanese Electric Grid Acetophenone model/secondary 5.93e-08 6.58e-09

US electric grid Beryllium model/secondary 5.64e-08 6.26e-09

LPG Production Di(2-ethylhexyl)phthalate secondary 5.56e-08 6.17e-09

US electric grid Acrolein model/secondary 5.04e-08 5.59e-09

US electric grid Lead model/secondary 4.94e-08 5.48e-09

Natural Gas Prod. Nitrate secondary 4.74e-08 5.26e-09

US electric grid Cobalt model/secondary 4.71e-08 5.22e-09

Natural Gas Prod. Cyanide (-1) secondary 4.57e-08 5.07e-09

Monitor/module Phenol primary 4.54e-08 5.04e-09

Fuel Oil #4 Prod. Nitrate secondary 4.52e-08 5.02e-09

LPG Production Acetaldehyde secondary 4.43e-08 4.91e-09

US electric grid Copper model/secondary 4.33e-08 4.80e-09

US electric grid Methyl chloride model/secondary 4.18e-08 4.63e-09

LPG Production Mercury secondary 4.17e-08 4.62e-09

Fuel Oil #6 Prod. Antimony secondary 4.05e-08 4.49e-09

Fuel Oil #2 Prod. Aluminum (+3) secondary 3.71e-08 4.11e-09

Japanese Electric Grid Ethylbenzene model/secondary 3.49e-08 3.88e-09

LPG Production Cadmium cmpds secondary 3.33e-08 3.70e-09

Fuel Oil #6 Prod. Aluminum (+3) secondary 3.26e-08 3.62e-09

LPG Production Dimethyl sulfate secondary 3.08e-08 3.42e-09

US electric grid Di(2-ethylhexyl)phthalate model/secondary 3.01e-08 3.34e-09

LPG Production Toluene secondary 2.99e-08 3.32e-09

Fuel Oil #2 Prod. Antimony secondary 2.96e-08 3.28e-09

Natural Gas Prod. Cadmium secondary 2.52e-08 2.79e-09
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M-163

US electric grid Acetaldehyde model/secondary 2.40e-08 2.66e-09

US electric grid Hexane model/secondary 2.33e-08 2.58e-09

Natural Gas Prod. Phenol secondary 2.30e-08 2.55e-09

LCD glass mfg. Chromium primary 2.04e-08 2.26e-09

Fuel Oil #4 Prod. Silicon secondary 2.02e-08 2.24e-09

Monitor/module Tetrachloroethylene primary 1.95e-08 2.17e-09

Japanese Electric Grid Acenaphthene model/secondary 1.95e-08 2.16e-09

Fuel Oil #4 Prod. Copper secondary 1.92e-08 2.13e-09

Natural Gas Prod. Carbon disulfide secondary 1.87e-08 2.08e-09

Fuel Oil #4 Prod. Methyl hydrazine secondary 1.77e-08 1.97e-09

Japanese Electric Grid Phenanthrene model/secondary 1.75e-08 1.94e-09

LPG Production 1,4-Dichlorobenzene secondary 1.74e-08 1.93e-09

US electric grid Dimethyl sulfate model/secondary 1.67e-08 1.85e-09

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary 1.66e-08 1.84e-09

Fuel Oil #6 Prod. Nitrate secondary 1.65e-08 1.83e-09

Fuel Oil #4 Prod. Bromomethane secondary 1.64e-08 1.82e-09

Fuel Oil #2 Prod. Nitrate secondary 1.61e-08 1.79e-09

Japanese Electric Grid Methyl tert-butyl ether model/secondary 1.60e-08 1.77e-09

Natural Gas Prod. PM-10 secondary 1.56e-08 1.73e-09

Japanese Electric Grid Chromium (III) model/secondary 1.51e-08 1.67e-09

LPG Production Isophorone secondary 1.49e-08 1.65e-09

US electric grid Mercury model/secondary 1.45e-08 1.61e-09

Natural Gas Prod. Benzyl chloride secondary 1.43e-08 1.59e-09

Fuel Oil #4 Prod. Dimethylbenzanthracene secondary 1.38e-08 1.53e-09

Natural Gas Prod. Toluene secondary 1.36e-08 1.51e-09

LPG Production Aromatic hydrocarbons secondary 1.34e-08 1.49e-09

LCD glass mfg. Nickel primary 1.28e-08 1.42e-09

Fuel Oil #4 Prod. Lead secondary 1.28e-08 1.41e-09

Japanese Electric Grid 1,1,1-Trichloroethane model/secondary 1.23e-08 1.36e-09

Japanese Electric Grid Phenol model/secondary 1.22e-08 1.35e-09

Fuel Oil #6 Prod. Silicon secondary 1.19e-08 1.32e-09

LPG Production Methyl ethyl ketone secondary 1.19e-08 1.32e-09

LPG Production Tetrachloroethylene secondary 1.18e-08 1.31e-09

Fuel Oil #4 Prod. Naphthalene secondary 1.16e-08 1.29e-09

Monitor/module Trichloroethylene primary 1.16e-08 1.29e-09

Fuel Oil #4 Prod. Manganese secondary 1.15e-08 1.27e-09

Japanese Electric Grid Vinyl acetate model/secondary 1.14e-08 1.26e-09

Fuel Oil #4 Prod. Beryllium secondary 1.10e-08 1.22e-09

Fuel Oil #6 Prod. Copper secondary 1.08e-08 1.20e-09

Japanese Electric Grid Ethylene dibromide model/secondary 1.06e-08 1.17e-09

LPG Production 1,2-Dichloroethane secondary 1.05e-08 1.16e-09

LPG Production Methyl methacrylate secondary 1.02e-08 1.13e-09

Natural Gas Prod. Chloroform secondary 1.01e-08 1.12e-09

Japanese Electric Grid Xylene (mixed isomers) model/secondary 9.46e-09 1.05e-09

Fuel Oil #6 Prod. Methyl hydrazine secondary 9.45e-09 1.05e-09

Natural Gas Prod. Propionaldehyde secondary 9.34e-09 1.04e-09

Natural Gas Prod. Aluminum (+3) secondary 9.03e-09 1.00e-09

LPG Production Styrene secondary 9.00e-09 9.99e-10

Fuel Oil #6 Prod. 2-Chloroacetophenone secondary 8.85e-09 9.82e-10
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M-164

Fuel Oil #6 Prod. Bromomethane secondary 8.75e-09 9.71e-10

Fuel Oil #4 Prod. Cyanide (-1) secondary 8.62e-09 9.56e-10

LPG Production Bromoform secondary 8.41e-09 9.33e-10

Natural Gas Prod. Cobalt secondary 8.33e-09 9.24e-10

LPG Production Dichloromethane secondary 8.30e-09 9.20e-10

LPG Production Chromium (III) secondary 8.24e-09 9.14e-10

US electric grid Toluene model/secondary 8.23e-09 9.12e-10

US electric grid Isophorone model/secondary 8.06e-09 8.94e-10

Fuel Oil #4 Prod. Barium secondary 7.83e-09 8.69e-10

Natural Gas Prod. o-xylene secondary 7.25e-09 8.04e-10

Fuel Oil #6 Prod. Lead secondary 6.80e-09 7.55e-10

LPG Production Chlorobenzene secondary 6.72e-09 7.46e-10

US electric grid Methyl ethyl ketone model/secondary 6.45e-09 7.15e-10

US electric grid Tetrachloroethylene model/secondary 6.37e-09 7.07e-10

LPG Production Copper (+1 & +2) secondary 6.29e-09 6.97e-10

Japanese Electric Grid Dibenzo[a,h]anthracene model/secondary 6.24e-09 6.92e-10

Fuel Oil #6 Prod. Dimethylbenzanthracene secondary 6.21e-09 6.89e-10

Fuel Oil #6 Prod. Manganese secondary 6.09e-09 6.76e-10

Fuel Oil #6 Prod. Beryllium secondary 5.82e-09 6.46e-10

US electric grid 1,2-Dichloroethane model/secondary 5.67e-09 6.29e-10

Fuel Oil #4 Prod. Barium cmpds secondary 5.58e-09 6.19e-10

US electric grid Methyl methacrylate model/secondary 5.51e-09 6.11e-10

LPG Production 2,4-Dinitrotoluene secondary 5.39e-09 5.98e-10

Fuel Oil #6 Prod. Naphthalene secondary 5.39e-09 5.98e-10

Natural Gas Prod. Acrolein secondary 5.31e-09 5.89e-10

Fuel Oil #2 Prod. Copper secondary 5.22e-09 5.79e-10

Fuel Oil #2 Prod. Silicon secondary 5.21e-09 5.78e-10

Natural Gas Prod. 1,4-Dichlorobenzene secondary 5.15e-09 5.71e-10

Fuel Oil #2 Prod. Methyl hydrazine secondary 5.04e-09 5.59e-10

Japanese Electric Grid 2,3,7,8-TCDF model/secondary 5.01e-09 5.56e-10

LPG Production Acetophenone secondary 4.95e-09 5.49e-10

US electric grid Styrene model/secondary 4.87e-09 5.40e-10

Fuel Oil #2 Prod. 2-Chloroacetophenone secondary 4.72e-09 5.23e-10

Fuel Oil #4 Prod. Cadmium secondary 4.68e-09 5.19e-10

Fuel Oil #2 Prod. Bromomethane secondary 4.66e-09 5.17e-10

Fuel Oil #6 Prod. Cyanide (-1) secondary 4.60e-09 5.10e-10

US electric grid Bromoform model/secondary 4.55e-09 5.04e-10

US electric grid Dichloromethane model/secondary 4.49e-09 4.98e-10

Fuel Oil #2 Prod. Dimethylbenzanthracene secondary 4.43e-09 4.91e-10

Natural Gas Prod. Methyl chloride secondary 4.40e-09 4.88e-10

Japanese Electric Grid o-xylene model/secondary 4.31e-09 4.79e-10

Japanese Electric Grid Benzo[a]anthracene model/secondary 4.11e-09 4.56e-10

Fuel Oil #2 Prod. Naphthalene secondary 3.65e-09 4.05e-10

US electric grid Chlorobenzene model/secondary 3.64e-09 4.03e-10

Fuel Oil #2 Prod. Lead secondary 3.62e-09 4.02e-10

Fuel Oil #4 Prod. Carbon disulfide secondary 3.53e-09 3.91e-10

Fuel Oil #6 Prod. Barium secondary 3.39e-09 3.76e-10

LPG Production o-xylene secondary 3.29e-09 3.65e-10

Fuel Oil #2 Prod. Manganese secondary 3.26e-09 3.62e-10

Natural Gas Prod. Di(2-ethylhexyl)phthalate secondary 3.17e-09 3.52e-10

Fuel Oil #2 Prod. Beryllium secondary 3.13e-09 3.48e-10



APPENDIX M

Table M-34.  LCD LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-165

Japanese Electric Grid Ethyl Chloride model/secondary 3.08e-09 3.42e-10

Natural Gas Prod. Mercury secondary 2.97e-09 3.29e-10

US electric grid 2,4-Dinitrotoluene model/secondary 2.92e-09 3.23e-10

Fuel Oil #4 Prod. Benzyl chloride secondary 2.70e-09 3.00e-10

US electric grid Acetophenone model/secondary 2.68e-09 2.97e-10

LPG Production Ethylbenzene secondary 2.67e-09 2.96e-10

Fuel Oil #4 Prod. Cobalt secondary 2.66e-09 2.95e-10

Japanese Electric Grid Benzo[b,j,k]fluoranthene model/secondary 2.61e-09 2.90e-10

Fuel Oil #2 Prod. Barium secondary 2.56e-09 2.84e-10

Natural Gas Prod. Acetaldehyde secondary 2.52e-09 2.80e-10

Fuel Oil #6 Prod. Cadmium secondary 2.46e-09 2.73e-10

Fuel Oil #2 Prod. Cyanide (-1) secondary 2.45e-09 2.72e-10

Fuel Oil #4 Prod. Aluminum (elemental) secondary 2.31e-09 2.56e-10

Japanese Electric Grid Indeno(1,2,3-cd)pyrene model/secondary 2.30e-09 2.55e-10

Fuel Oil #2 Prod. Barium cmpds secondary 2.08e-09 2.31e-10

Fuel Oil #4 Prod. Chloroform secondary 1.91e-09 2.11e-10

Fuel Oil #6 Prod. Carbon disulfide secondary 1.88e-09 2.09e-10

Fuel Oil #6 Prod. Barium cmpds secondary 1.83e-09 2.03e-10

Japanese Electric Grid Chrysene model/secondary 1.81e-09 2.01e-10

Fuel Oil #4 Prod. Propionaldehyde secondary 1.76e-09 1.95e-10

Natural Gas Prod. Dimethyl sulfate secondary 1.76e-09 1.95e-10

Natural Gas Prod. Zinc (+2) secondary 1.65e-09 1.83e-10

Japanese Electric Grid 2-Methylnaphthalene model/secondary 1.60e-09 1.77e-10

Japanese Electric Grid Biphenyl model/secondary 1.56e-09 1.72e-10

Japanese Electric Grid Anthracene model/secondary 1.55e-09 1.72e-10

Natural Gas Prod. Chlorine secondary 1.49e-09 1.65e-10

Fuel Oil #6 Prod. Cobalt secondary 1.45e-09 1.60e-10

Japanese Electric Grid Benzo[g,h,i]perylene model/secondary 1.45e-09 1.60e-10

Fuel Oil #6 Prod. Benzyl chloride secondary 1.44e-09 1.60e-10

US electric grid Ethylbenzene model/secondary 1.43e-09 1.59e-10

Fuel Oil #6 Prod. Aluminum (elemental) secondary 1.37e-09 1.51e-10

Fuel Oil #2 Prod. Cadmium secondary 1.34e-09 1.49e-10

LPG Production Methyl tert-butyl ether secondary 1.34e-09 1.48e-10

Monitor/module 1,1,1-Trichloroethane primary 1.30e-09 1.44e-10

Natural Gas Prod. Silicon secondary 1.17e-09 1.30e-10

LPG Production Zinc (+2) secondary 1.13e-09 1.25e-10

Japanese Electric Grid Acenaphthylene model/secondary 1.11e-09 1.23e-10

LPG Production Phenanthrene secondary 1.09e-09 1.21e-10

Fuel Oil #6 Prod. Chloroform secondary 1.02e-09 1.13e-10

Fuel Oil #2 Prod. Carbon disulfide secondary 1.00e-09 1.11e-10

Fuel Oil #4 Prod. Acrolein secondary 1.00e-09 1.11e-10

LPG Production Vinyl acetate secondary 9.52e-10 1.06e-10

Fuel Oil #6 Prod. Propionaldehyde secondary 9.38e-10 1.04e-10

LPG Production 3-Methylcholanthrene secondary 9.21e-10 1.02e-10

Japanese Electric Grid Benzo[a]pyrene model/secondary 9.17e-10 1.02e-10

LPG Production Ethylene dibromide secondary 8.83e-10 9.79e-11

Natural Gas Prod. Isophorone secondary 8.49e-10 9.42e-11

Fuel Oil #4 Prod. Methyl chloride secondary 8.30e-10 9.20e-11

Fuel Oil #2 Prod. Benzyl chloride secondary 7.67e-10 8.51e-11
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Fuel Oil #2 Prod. Cobalt secondary 7.42e-10 8.23e-11

US electric grid Methyl tert-butyl ether model/secondary 7.23e-10 8.02e-11

Natural Gas Prod. Methyl ethyl ketone secondary 6.79e-10 7.54e-11

Japanese Electric Grid Pyrene model/secondary 6.73e-10 7.46e-11

Natural Gas Prod. Tetrachloroethylene secondary 6.71e-10 7.45e-11

Fuel Oil #4 Prod. Di(2-ethylhexyl)phthalate secondary 5.98e-10 6.63e-11

Natural Gas Prod. 1,2-Dichloroethane secondary 5.97e-10 6.62e-11

Fuel Oil #2 Prod. Aluminum (elemental) secondary 5.96e-10 6.61e-11

Japanese Electric Grid Fluorene model/secondary 5.86e-10 6.50e-11

Natural Gas Prod. Methyl methacrylate secondary 5.81e-10 6.44e-11

LPG Production 2-Methylnaphthalene secondary 5.76e-10 6.39e-11

Japanese Electric Grid Fluoranthene model/secondary 5.59e-10 6.21e-11

US electric grid Phenol model/secondary 5.51e-10 6.11e-11

Fuel Oil #2 Prod. Chloroform secondary 5.41e-10 6.00e-11

Fuel Oil #6 Prod. Acrolein secondary 5.33e-10 5.91e-11

US electric grid Vinyl acetate model/secondary 5.15e-10 5.71e-11

Natural Gas Prod. Styrene secondary 5.13e-10 5.69e-11

LPG Production Chlorine secondary 5.11e-10 5.66e-11

Natural Gas Prod. Barium cmpds secondary 5.06e-10 5.61e-11

Fuel Oil #2 Prod. Propionaldehyde secondary 5.00e-10 5.55e-11

US electric grid Phenanthrene model/secondary 4.85e-10 5.38e-11

Natural Gas Prod. Bromoform secondary 4.79e-10 5.31e-11

US electric grid Ethylene dibromide model/secondary 4.78e-10 5.30e-11

Fuel Oil #4 Prod. Acetaldehyde secondary 4.76e-10 5.28e-11

Natural Gas Prod. Dichloromethane secondary 4.73e-10 5.24e-11

Fuel Oil #4 Prod. Mercury secondary 4.46e-10 4.94e-11

Fuel Oil #6 Prod. Methyl chloride secondary 4.42e-10 4.91e-11

US electric grid Xylene (mixed isomers) model/secondary 4.27e-10 4.74e-11

Natural Gas Prod. Chlorobenzene secondary 3.83e-10 4.25e-11

US electric grid Chromium (III) model/secondary 3.82e-10 4.23e-11

LPG Production 1,1,1-Trichloroethane secondary 3.63e-10 4.03e-11

LPG Production Acenaphthene secondary 3.37e-10 3.74e-11

Fuel Oil #4 Prod. Dimethyl sulfate secondary 3.31e-10 3.67e-11

Fuel Oil #6 Prod. Di(2-ethylhexyl)phthalate secondary 3.19e-10 3.53e-11

Natural Gas Prod. 2,4-Dinitrotoluene secondary 3.07e-10 3.41e-11

Fuel Oil #4 Prod. Toluene secondary 2.92e-10 3.24e-11

Fuel Oil #2 Prod. Acrolein secondary 2.84e-10 3.15e-11

Natural Gas Prod. Acetophenone secondary 2.82e-10 3.13e-11

Natural Gas Prod. 3-Methylcholanthrene secondary 2.72e-10 3.02e-11

LPG Production Ethyl Chloride secondary 2.57e-10 2.85e-11

Natural Gas Prod. Chromium (III) secondary 2.54e-10 2.82e-11

Fuel Oil #6 Prod. Acetaldehyde secondary 2.54e-10 2.81e-11

Fuel Oil #4 Prod. Cadmium cmpds secondary 2.44e-10 2.71e-11

Fuel Oil #6 Prod. Mercury secondary 2.36e-10 2.62e-11

Fuel Oil #2 Prod. Methyl chloride secondary 2.36e-10 2.61e-11

US electric grid 2,3,7,8-TCDF model/secondary 2.26e-10 2.50e-11

LPG Production Cumene secondary 2.18e-10 2.41e-11

US electric grid 1,1,1-Trichloroethane model/secondary 2.10e-10 2.33e-11

LPG Production Benzo[a]pyrene secondary 2.06e-10 2.28e-11

Fuel Oil #6 Prod. Dimethyl sulfate secondary 1.76e-10 1.96e-11

Natural Gas Prod. 2-Methylnaphthalene secondary 1.71e-10 1.89e-11
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Table M-34.  LCD LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-167

Fuel Oil #2 Prod. Di(2-ethylhexyl)phthalate secondary 1.70e-10 1.88e-11

Japanese Electric Grid 5-Methyl chrysene model/secondary 1.69e-10 1.88e-11

Fuel Oil #4 Prod. Isophorone secondary 1.60e-10 1.78e-11

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary 1.57e-10 1.74e-11

Natural Gas Prod. Ethylbenzene secondary 1.52e-10 1.69e-11

US electric grid Acenaphthene model/secondary 1.47e-10 1.63e-11

Fuel Oil #6 Prod. Toluene secondary 1.43e-10 1.58e-11

US electric grid Ethyl Chloride model/secondary 1.39e-10 1.54e-11

Fuel Oil #2 Prod. Acetaldehyde secondary 1.35e-10 1.50e-11

Natural Gas Prod. Aluminum (elemental) secondary 1.34e-10 1.49e-11

LPG Production Biphenyl secondary 1.30e-10 1.44e-11

Fuel Oil #4 Prod. Methyl ethyl ketone secondary 1.28e-10 1.42e-11

Fuel Oil #2 Prod. Mercury secondary 1.27e-10 1.41e-11

Fuel Oil #4 Prod. Tetrachloroethylene secondary 1.27e-10 1.40e-11

US electric grid Cumene model/secondary 1.18e-10 1.31e-11

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary 1.13e-10 1.25e-11

LPG Production Lead cmpds secondary 1.12e-10 1.24e-11

Natural Gas Prod. Phenanthrene secondary 1.11e-10 1.23e-11

Fuel Oil #4 Prod. Methyl methacrylate secondary 1.09e-10 1.21e-11

LPG Production Dibenzo[a,h]anthracene secondary 1.07e-10 1.18e-11

LPG Production Acenaphthylene secondary 1.03e-10 1.14e-11

LPG Production Anthracene secondary 1.01e-10 1.12e-11

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary 9.84e-11 1.09e-11

Fuel Oil #4 Prod. Styrene secondary 9.67e-11 1.07e-11

LPG Production Nickel cmpds secondary 9.46e-11 1.05e-11

Fuel Oil #2 Prod. Dimethyl sulfate secondary 9.40e-11 1.04e-11

LPG Production Benzo[a]anthracene secondary 9.15e-11 1.01e-11

Fuel Oil #2 Prod. Cadmium cmpds secondary 9.10e-11 1.01e-11

Fuel Oil #4 Prod. Bromoform secondary 9.03e-11 1.00e-11

Fuel Oil #4 Prod. Dichloromethane secondary 8.91e-11 9.89e-12

Fuel Oil #2 Prod. Toluene secondary 8.85e-11 9.82e-12

Fuel Oil #6 Prod. Isophorone secondary 8.53e-11 9.46e-12

Fuel Oil #6 Prod. Cadmium cmpds secondary 8.00e-11 8.87e-12

Natural Gas Prod. Methyl tert-butyl ether secondary 7.62e-11 8.45e-12

Fuel Oil #4 Prod. Chlorobenzene secondary 7.22e-11 8.01e-12

LPG Production Benzo[b,j,k]fluoranthene secondary 7.06e-11 7.83e-12

Fuel Oil #6 Prod. 1,4-Dichlorobenzene secondary 7.05e-11 7.82e-12

US electric grid Biphenyl model/secondary 7.03e-11 7.79e-12

Fuel Oil #6 Prod. Methyl ethyl ketone secondary 6.82e-11 7.57e-12

LPG Production Indeno(1,2,3-cd)pyrene secondary 6.80e-11 7.55e-12

Fuel Oil #6 Prod. Tetrachloroethylene secondary 6.75e-11 7.48e-12

Fuel Oil #6 Prod. 1,2-Dichloroethane secondary 6.00e-11 6.65e-12

Fuel Oil #6 Prod. Methyl methacrylate secondary 5.83e-11 6.47e-12

Fuel Oil #4 Prod. 2,4-Dinitrotoluene secondary 5.79e-11 6.42e-12

LPG Production Chrysene secondary 5.78e-11 6.41e-12

Natural Gas Prod. Vinyl acetate secondary 5.43e-11 6.02e-12

Fuel Oil #4 Prod. Acetophenone secondary 5.32e-11 5.90e-12

Fuel Oil #6 Prod. Styrene secondary 5.15e-11 5.72e-12

Natural Gas Prod. Ethylene dibromide secondary 5.03e-11 5.58e-12
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M-168

Fuel Oil #2 Prod. 1,4-Dichlorobenzene secondary 5.02e-11 5.57e-12

LPG Production HALON-1301 secondary 4.87e-11 5.40e-12

Fuel Oil #6 Prod. Bromoform secondary 4.81e-11 5.34e-12

Fuel Oil #6 Prod. Dichloromethane secondary 4.75e-11 5.27e-12

Fuel Oil #4 Prod. Copper (+1 & +2) secondary 4.60e-11 5.11e-12

Fuel Oil #2 Prod. Isophorone secondary 4.55e-11 5.04e-12

Fuel Oil #4 Prod. Chromium (III) secondary 4.44e-11 4.92e-12

US electric grid Acenaphthylene model/secondary 4.37e-11 4.84e-12

US electric grid Benzo[a]pyrene model/secondary 4.14e-11 4.59e-12

US electric grid Benzo[b,j,k]fluoranthene model/secondary 4.12e-11 4.57e-12

Fuel Oil #6 Prod. Chlorobenzene secondary 3.85e-11 4.27e-12

US electric grid Anthracene model/secondary 3.82e-11 4.23e-12

Fuel Oil #2 Prod. Aromatic hydrocarbons secondary 3.67e-11 4.07e-12

LPG Production Benzo[b]fluoranthene secondary 3.66e-11 4.05e-12

Fuel Oil #2 Prod. Methyl ethyl ketone secondary 3.64e-11 4.03e-12

Fuel Oil #2 Prod. Tetrachloroethylene secondary 3.59e-11 3.99e-12

LPG Production Mercury compounds secondary 3.40e-11 3.77e-12

Fuel Oil #6 Prod. Aromatic hydrocarbons secondary 3.23e-11 3.58e-12

Fuel Oil #2 Prod. 1,2-Dichloroethane secondary 3.20e-11 3.55e-12

LPG Production Fluorene secondary 3.17e-11 3.51e-12

Natural Gas Prod. Benzo[a]pyrene secondary 3.11e-11 3.45e-12

Fuel Oil #2 Prod. Methyl methacrylate secondary 3.11e-11 3.45e-12

Fuel Oil #4 Prod. o-xylene secondary 3.10e-11 3.44e-12

Fuel Oil #6 Prod. 2,4-Dinitrotoluene secondary 3.09e-11 3.42e-12

Fuel Oil #4 Prod. Ethylbenzene secondary 2.86e-11 3.17e-12

Fuel Oil #6 Prod. Acetophenone secondary 2.83e-11 3.14e-12

Natural Gas Prod. Dibenzo[a,h]anthracene secondary 2.80e-11 3.11e-12

Natural Gas Prod. Acenaphthene secondary 2.80e-11 3.10e-12

Fuel Oil #2 Prod. Styrene secondary 2.75e-11 3.05e-12

US electric grid Benzo[a]anthracene model/secondary 2.74e-11 3.04e-12

LPG Production Pyrene secondary 2.74e-11 3.04e-12

LPG Production Benzo[g,h,i]perylene secondary 2.66e-11 2.95e-12

LPG Production Fluoranthene secondary 2.59e-11 2.87e-12

Fuel Oil #2 Prod. Bromoform secondary 2.57e-11 2.85e-12

Fuel Oil #2 Prod. Dichloromethane secondary 2.53e-11 2.81e-12

Fuel Oil #6 Prod. Chromium (III) secondary 2.37e-11 2.63e-12

Natural Gas Prod. Cadmium cmpds secondary 2.21e-11 2.46e-12

Natural Gas Prod. 1,1,1-Trichloroethane secondary 2.07e-11 2.30e-12

Fuel Oil #2 Prod. Chlorobenzene secondary 2.05e-11 2.28e-12

US electric grid Chrysene model/secondary 1.99e-11 2.21e-12

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 1.95e-11 2.16e-12

Fuel Oil #2 Prod. Copper (+1 & +2) secondary 1.72e-11 1.90e-12

Fuel Oil #2 Prod. 2,4-Dinitrotoluene secondary 1.65e-11 1.82e-12

US electric grid Fluorene model/secondary 1.55e-11 1.72e-12

Fuel Oil #6 Prod. Ethylbenzene secondary 1.52e-11 1.69e-12

Fuel Oil #2 Prod. Acetophenone secondary 1.51e-11 1.68e-12

Fuel Oil #6 Prod. Copper (+1 & +2) secondary 1.51e-11 1.67e-12

Natural Gas Prod. Ethyl Chloride secondary 1.47e-11 1.63e-12

Fuel Oil #6 Prod. o-xylene secondary 1.46e-11 1.62e-12

Fuel Oil #4 Prod. Methyl tert-butyl ether secondary 1.44e-11 1.59e-12

LPG Production 5-Methyl chrysene secondary 1.41e-11 1.57e-12
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M-169

Natural Gas Prod. Benzo[a]anthracene secondary 1.35e-11 1.50e-12

Natural Gas Prod. Anthracene secondary 1.28e-11 1.42e-12

Fuel Oil #2 Prod. Chromium (III) secondary 1.26e-11 1.40e-12

Natural Gas Prod. Cumene secondary 1.24e-11 1.38e-12

US electric grid Fluoranthene model/secondary 1.24e-11 1.37e-12

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary 1.19e-11 1.32e-12

Fuel Oil #4 Prod. Phenanthrene secondary 1.13e-11 1.25e-12

LPG Production Halogenated matter (organic) secondary 1.12e-11 1.24e-12

Natural Gas Prod. Acenaphthylene secondary 1.10e-11 1.22e-12

US electric grid Dibenzo[a,h]anthracene model/secondary 1.06e-11 1.18e-12

US electric grid 2-Methylnaphthalene model/secondary 1.03e-11 1.15e-12

Fuel Oil #4 Prod. Vinyl acetate secondary 1.02e-11 1.13e-12

US electric grid Pyrene model/secondary 1.02e-11 1.13e-12

Natural Gas Prod. Benzo[b]fluoranthene secondary 1.00e-11 1.11e-12

Fuel Oil #2 Prod. o-xylene secondary 9.63e-12 1.07e-12

Fuel Oil #4 Prod. Ethylene dibromide secondary 9.49e-12 1.05e-12

Fuel Oil #4 Prod. Zinc (+2) secondary 9.20e-12 1.02e-12

Natural Gas Prod. Aromatic hydrocarbons secondary 8.92e-12 9.90e-13

Natural Gas Prod. Chrysene secondary 8.56e-12 9.49e-13

Fuel Oil #4 Prod. 3-Methylcholanthrene secondary 8.31e-12 9.22e-13

Fuel Oil #2 Prod. Ethylbenzene secondary 8.13e-12 9.02e-13

Fuel Oil #6 Prod. Methyl tert-butyl ether secondary 7.66e-12 8.49e-13

US electric grid 5-Methyl chrysene model/secondary 7.64e-12 8.47e-13

Natural Gas Prod. Biphenyl secondary 7.40e-12 8.21e-13

US electric grid o-xylene model/secondary 7.35e-12 8.15e-13

US electric grid Benzo[g,h,i]perylene model/secondary 6.98e-12 7.74e-13

Fuel Oil #6 Prod. Phenanthrene secondary 5.83e-12 6.47e-13

Fuel Oil #6 Prod. Vinyl acetate secondary 5.45e-12 6.05e-13

Fuel Oil #4 Prod. 2-Methylnaphthalene secondary 5.20e-12 5.77e-13

Fuel Oil #6 Prod. Ethylene dibromide secondary 5.06e-12 5.61e-13

Natural Gas Prod. Benzo[g,h,i]perylene secondary 5.03e-12 5.58e-13

Fuel Oil #4 Prod. Chlorine secondary 4.52e-12 5.02e-13

Natural Gas Prod. Copper (+1 & +2) secondary 4.17e-12 4.63e-13

Fuel Oil #2 Prod. Methyl tert-butyl ether secondary 4.08e-12 4.53e-13

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary 4.03e-12 4.46e-13

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary 3.90e-12 4.33e-13

Natural Gas Prod. Pyrene secondary 3.86e-12 4.28e-13

Fuel Oil #6 Prod. 3-Methylcholanthrene secondary 3.73e-12 4.14e-13

Fuel Oil #6 Prod. Zinc (+2) secondary 3.63e-12 4.02e-13

Fuel Oil #2 Prod. Phenanthrene secondary 3.28e-12 3.64e-13

Fuel Oil #4 Prod. Acenaphthene secondary 3.27e-12 3.63e-13

Fuel Oil #2 Prod. Zinc (+2) secondary 3.16e-12 3.51e-13

Fuel Oil #2 Prod. Vinyl acetate secondary 2.91e-12 3.22e-13

Fuel Oil #4 Prod. Ethyl Chloride secondary 2.76e-12 3.07e-13

Fuel Oil #2 Prod. Ethylene dibromide secondary 2.69e-12 2.99e-13

Fuel Oil #2 Prod. 3-Methylcholanthrene secondary 2.66e-12 2.95e-13

Natural Gas Prod. Fluorene secondary 2.58e-12 2.87e-13

Fuel Oil #4 Prod. Cumene secondary 2.34e-12 2.59e-13

Fuel Oil #6 Prod. 2-Methylnaphthalene secondary 2.34e-12 2.59e-13
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M-170

Natural Gas Prod. Fluoranthene secondary 2.31e-12 2.56e-13

Fuel Oil #4 Prod. Benzo[a]pyrene secondary 2.12e-12 2.35e-13

Fuel Oil #6 Prod. 1,1,1-Trichloroethane secondary 2.08e-12 2.31e-13

Fuel Oil #6 Prod. Chlorine secondary 2.01e-12 2.23e-13

Fuel Oil #2 Prod. 2-Methylnaphthalene secondary 1.67e-12 1.85e-13

Fuel Oil #6 Prod. Acenaphthene secondary 1.59e-12 1.76e-13

Fuel Oil #6 Prod. Ethyl Chloride secondary 1.47e-12 1.63e-13

Fuel Oil #2 Prod. Chlorine secondary 1.46e-12 1.62e-13

Fuel Oil #4 Prod. Biphenyl secondary 1.40e-12 1.55e-13

Fuel Oil #6 Prod. Cumene secondary 1.25e-12 1.38e-13

Fuel Oil #2 Prod. 1,1,1-Trichloroethane secondary 1.11e-12 1.23e-13

Fuel Oil #6 Prod. Benzo[a]pyrene secondary 1.09e-12 1.21e-13

Fuel Oil #4 Prod. Acenaphthylene secondary 1.06e-12 1.18e-13

Fuel Oil #4 Prod. Anthracene secondary 1.02e-12 1.14e-13

Fuel Oil #2 Prod. Acenaphthene secondary 9.96e-13 1.10e-13

Fuel Oil #4 Prod. Dibenzo[a,h]anthracene secondary 9.37e-13 1.04e-13

Fuel Oil #4 Prod. Benzo[a]anthracene secondary 8.61e-13 9.55e-14

Fuel Oil #4 Prod. Lead cmpds secondary 8.20e-13 9.10e-14

Natural Gas Prod. 5-Methyl chrysene secondary 8.05e-13 8.93e-14

Fuel Oil #2 Prod. Ethyl Chloride secondary 7.85e-13 8.71e-14

Fuel Oil #4 Prod. Benzo[b,j,k]fluoranthene secondary 7.59e-13 8.42e-14

Fuel Oil #6 Prod. Biphenyl secondary 7.44e-13 8.25e-14

Fuel Oil #4 Prod. Nickel cmpds secondary 6.93e-13 7.69e-14

Fuel Oil #2 Prod. Cumene secondary 6.64e-13 7.37e-14

Fuel Oil #4 Prod. Indeno(1,2,3-cd)pyrene secondary 6.57e-13 7.29e-14

Fuel Oil #2 Prod. Benzo[a]pyrene secondary 6.19e-13 6.86e-14

Fuel Oil #4 Prod. Chrysene secondary 5.71e-13 6.33e-14

Fuel Oil #6 Prod. Acenaphthylene secondary 5.49e-13 6.09e-14

Fuel Oil #6 Prod. Anthracene secondary 5.18e-13 5.75e-14

Fuel Oil #6 Prod. Dibenzo[a,h]anthracene secondary 4.07e-13 4.51e-14

Fuel Oil #6 Prod. Benzo[a]anthracene secondary 4.05e-13 4.50e-14

Fuel Oil #6 Prod. Benzo[b,j,k]fluoranthene secondary 4.04e-13 4.49e-14

Fuel Oil #2 Prod. Biphenyl secondary 3.96e-13 4.40e-14

Fuel Oil #4 Prod. HALON-1301 secondary 3.57e-13 3.96e-14

Fuel Oil #4 Prod. Fluorene secondary 3.33e-13 3.69e-14

Fuel Oil #4 Prod. Benzo[b]fluoranthene secondary 3.24e-13 3.59e-14

Fuel Oil #6 Prod. Indeno(1,2,3-cd)pyrene secondary 3.18e-13 3.52e-14

Fuel Oil #2 Prod. Acenaphthylene secondary 3.10e-13 3.43e-14

Fuel Oil #2 Prod. Dibenzo[a,h]anthracene secondary 3.06e-13 3.39e-14

Fuel Oil #2 Prod. Lead cmpds secondary 3.06e-13 3.39e-14

Fuel Oil #2 Prod. Anthracene secondary 3.03e-13 3.36e-14

Fuel Oil #6 Prod. Chrysene secondary 2.82e-13 3.13e-14

Fuel Oil #4 Prod. Pyrene secondary 2.74e-13 3.04e-14

Fuel Oil #4 Prod. Fluoranthene secondary 2.69e-13 2.99e-14

Fuel Oil #6 Prod. Lead cmpds secondary 2.69e-13 2.98e-14

Fuel Oil #2 Prod. Benzo[a]anthracene secondary 2.68e-13 2.97e-14

Fuel Oil #2 Prod. Nickel cmpds secondary 2.58e-13 2.86e-14

Fuel Oil #4 Prod. Benzo[g,h,i]perylene secondary 2.49e-13 2.77e-14

Fuel Oil #4 Prod. Mercury compounds secondary 2.49e-13 2.76e-14

Fuel Oil #6 Prod. Nickel cmpds secondary 2.27e-13 2.52e-14

Fuel Oil #2 Prod. Benzo[b,j,k]fluoranthene secondary 2.16e-13 2.39e-14
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M-171

Fuel Oil #2 Prod. Indeno(1,2,3-cd)pyrene secondary 2.01e-13 2.23e-14

Fuel Oil #6 Prod. Fluorene secondary 1.74e-13 1.93e-14

Fuel Oil #2 Prod. Chrysene secondary 1.72e-13 1.90e-14

Fuel Oil #4 Prod. 5-Methyl chrysene secondary 1.52e-13 1.68e-14

Fuel Oil #6 Prod. Benzo[b]fluoranthene secondary 1.43e-13 1.58e-14

Fuel Oil #6 Prod. Fluoranthene secondary 1.40e-13 1.55e-14

Fuel Oil #6 Prod. Pyrene secondary 1.37e-13 1.52e-14

Fuel Oil #2 Prod. HALON-1301 secondary 1.33e-13 1.47e-14

Fuel Oil #6 Prod. HALON-1301 secondary 1.17e-13 1.30e-14

Fuel Oil #6 Prod. Benzo[g,h,i]perylene secondary 1.17e-13 1.29e-14

Fuel Oil #2 Prod. Benzo[b]fluoranthene secondary 1.05e-13 1.17e-14

Fuel Oil #2 Prod. Fluorene secondary 9.59e-14 1.06e-14

Fuel Oil #2 Prod. Mercury compounds secondary 9.27e-14 1.03e-14

Fuel Oil #4 Prod. Halogenated matter (organic) secondary 8.20e-14 9.10e-15

Fuel Oil #2 Prod. Pyrene secondary 8.17e-14 9.06e-15

Fuel Oil #6 Prod. Mercury compounds secondary 8.15e-14 9.04e-15

Fuel Oil #6 Prod. 5-Methyl chrysene secondary 8.09e-14 8.97e-15

Fuel Oil #2 Prod. Fluoranthene secondary 7.81e-14 8.66e-15

Fuel Oil #2 Prod. Benzo[g,h,i]perylene secondary 7.78e-14 8.63e-15

Natural Gas Prod. Lead cmpds secondary 7.44e-14 8.25e-15

Natural Gas Prod. Nickel cmpds secondary 6.29e-14 6.97e-15

Fuel Oil #2 Prod. 5-Methyl chrysene secondary 4.31e-14 4.78e-15

Natural Gas Prod. HALON-1301 secondary 3.24e-14 3.59e-15

Fuel Oil #2 Prod. Halogenated matter (organic) secondary 3.06e-14 3.39e-15

LPG Production Halogenated hydrocarbons (unspecified) secondary 2.80e-14 3.11e-15

Fuel Oil #6 Prod. Halogenated matter (organic) secondary 2.69e-14 2.98e-15

Natural Gas Prod. Mercury compounds secondary 2.26e-14 2.50e-15

Natural Gas Prod. Halogenated matter (organic) secondary 7.44e-15 8.25e-16

Fuel Oil #4 Prod. Halogenated hydrocarbons (unspecified) secondary 2.05e-16 2.27e-17

Fuel Oil #2 Prod. Halogenated hydrocarbons (unspecified) secondary 7.64e-17 8.48e-18

Fuel Oil #6 Prod. Halogenated hydrocarbons (unspecified) secondary 6.72e-17 7.46e-18

Natural Gas Prod. Halogenated hydrocarbons (unspecified) secondary 1.86e-17 2.06e-18

Total Manufacturing 2.35e+02 2.60e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Sulfur dioxide model/secondary 6.15e+02 6.82e+01

US electric grid Nitrogen oxides model/secondary 8.79e-01 9.75e-02

US electric grid Methane model/secondary 4.81e-01 5.34e-02

US electric grid Carbon monoxide model/secondary 4.07e-01 4.52e-02

US electric grid Arsenic model/secondary 2.08e-01 2.31e-02

US electric grid Hydrochloric acid model/secondary 1.84e-01 2.04e-02

US electric grid PM-10 model/secondary 4.31e-02 4.78e-03

US electric grid Selenium model/secondary 3.46e-02 3.84e-03

US electric grid Vanadium model/secondary 2.61e-02 2.89e-03

US electric grid Hydrofluoric acid model/secondary 1.00e-02 1.11e-03

US electric grid Formaldehyde model/secondary 3.62e-03 4.01e-04

US electric grid Benzene model/secondary 2.60e-03 2.89e-04

US electric grid Nitrous oxide model/secondary 2.54e-03 2.81e-04

US electric grid Phosphorus (yellow or white) model/secondary 1.47e-03 1.63e-04

US electric grid Zinc (elemental) model/secondary 6.77e-04 7.51e-05
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M-172

US electric grid Antimony model/secondary 5.55e-04 6.16e-05

US electric grid Chromium (VI) model/secondary 2.00e-04 2.22e-05

US electric grid Molybdenum model/secondary 1.85e-04 2.06e-05

US electric grid Methyl hydrazine model/secondary 1.72e-04 1.91e-05

US electric grid 2-Chloroacetophenone model/secondary 1.61e-04 1.79e-05

US electric grid Bromomethane model/secondary 1.59e-04 1.77e-05

US electric grid Nickel model/secondary 8.64e-05 9.59e-06

US electric grid Cyanide (-1) model/secondary 8.37e-05 9.28e-06

US electric grid 2,3,7,8-TCDD model/secondary 6.34e-05 7.03e-06

US electric grid Naphthalene model/secondary 5.11e-05 5.67e-06

US electric grid Barium model/secondary 4.35e-05 4.82e-06

US electric grid Carbon disulfide model/secondary 3.42e-05 3.80e-06

US electric grid Benzyl chloride model/secondary 2.62e-05 2.91e-06

US electric grid Cadmium model/secondary 2.04e-05 2.27e-06

US electric grid Chloroform model/secondary 1.85e-05 2.05e-06

US electric grid Propionaldehyde model/secondary 1.71e-05 1.90e-06

US electric grid Manganese model/secondary 1.70e-05 1.89e-06

US electric grid Fluoride model/secondary 1.46e-05 1.62e-06

US electric grid Beryllium model/secondary 1.09e-05 1.21e-06

US electric grid Acrolein model/secondary 9.71e-06 1.08e-06

US electric grid Lead model/secondary 9.52e-06 1.06e-06

US electric grid Cobalt model/secondary 9.07e-06 1.01e-06

US electric grid Copper model/secondary 8.34e-06 9.25e-07

US electric grid Methyl chloride model/secondary 8.05e-06 8.93e-07

US electric grid Di(2-ethylhexyl)phthalate model/secondary 5.80e-06 6.43e-07

US electric grid Acetaldehyde model/secondary 4.62e-06 5.12e-07

US electric grid Hexane model/secondary 4.49e-06 4.98e-07

US electric grid Dimethyl sulfate model/secondary 3.21e-06 3.56e-07

US electric grid Mercury model/secondary 2.80e-06 3.11e-07

US electric grid Toluene model/secondary 1.59e-06 1.76e-07

US electric grid Isophorone model/secondary 1.55e-06 1.72e-07

US electric grid Methyl ethyl ketone model/secondary 1.24e-06 1.38e-07

US electric grid Tetrachloroethylene model/secondary 1.23e-06 1.36e-07

US electric grid 1,2-Dichloroethane model/secondary 1.09e-06 1.21e-07

US electric grid Methyl methacrylate model/secondary 1.06e-06 1.18e-07

US electric grid Styrene model/secondary 9.39e-07 1.04e-07

US electric grid Bromoform model/secondary 8.76e-07 9.72e-08

US electric grid Dichloromethane model/secondary 8.65e-07 9.59e-08

US electric grid Chlorobenzene model/secondary 7.01e-07 7.78e-08

US electric grid 2,4-Dinitrotoluene model/secondary 5.62e-07 6.23e-08

US electric grid Acetophenone model/secondary 5.16e-07 5.73e-08

US electric grid Ethylbenzene model/secondary 2.76e-07 3.07e-08

US electric grid Methyl tert-butyl ether model/secondary 1.39e-07 1.55e-08

US electric grid Phenol model/secondary 1.06e-07 1.18e-08

US electric grid Vinyl acetate model/secondary 9.93e-08 1.10e-08

US electric grid Phenanthrene model/secondary 9.35e-08 1.04e-08

US electric grid Ethylene dibromide model/secondary 9.21e-08 1.02e-08

US electric grid Xylene (mixed isomers) model/secondary 8.23e-08 9.13e-09

US electric grid Chromium (III) model/secondary 7.36e-08 8.16e-09

US electric grid 2,3,7,8-TCDF model/secondary 4.35e-08 4.83e-09

US electric grid 1,1,1-Trichloroethane model/secondary 4.05e-08 4.49e-09
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Table M-34.  LCD LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-173

US electric grid Acenaphthene model/secondary 2.84e-08 3.15e-09

US electric grid Ethyl Chloride model/secondary 2.68e-08 2.98e-09

US electric grid Cumene model/secondary 2.27e-08 2.52e-09

US electric grid Biphenyl model/secondary 1.35e-08 1.50e-09

US electric grid Acenaphthylene model/secondary 8.42e-09 9.34e-10

US electric grid Benzo[a]pyrene model/secondary 7.97e-09 8.85e-10

US electric grid Benzo[b,j,k]fluoranthene model/secondary 7.94e-09 8.81e-10

US electric grid Anthracene model/secondary 7.35e-09 8.16e-10

US electric grid Benzo[a]anthracene model/secondary 5.29e-09 5.86e-10

US electric grid Chrysene model/secondary 3.83e-09 4.25e-10

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 3.76e-09 4.17e-10

US electric grid Fluorene model/secondary 2.98e-09 3.31e-10

US electric grid Fluoranthene model/secondary 2.38e-09 2.64e-10

US electric grid Dibenzo[a,h]anthracene model/secondary 2.05e-09 2.27e-10

US electric grid 2-Methylnaphthalene model/secondary 1.99e-09 2.21e-10

US electric grid Pyrene model/secondary 1.97e-09 2.19e-10

US electric grid 5-Methyl chrysene model/secondary 1.47e-09 1.63e-10

US electric grid o-xylene model/secondary 1.42e-09 1.57e-10

US electric grid Benzo[g,h,i]perylene model/secondary 1.35e-09 1.49e-10

Total Use, Maintenance and Repair 6.17e+02 6.84e+01

End-of-life Life-cycle Stage

US electric grid Sulfur dioxide model/secondary 1.17e-01 1.29e-02

LCD landfilling Sulfur dioxide primary 4.45e-02 4.94e-03

LCD incineration Sulfur dioxide secondary 3.45e-02 3.83e-03

LCD landfilling Carbon monoxide primary 2.40e-03 2.66e-04

LCD landfilling Nitrogen dioxide primary 8.92e-04 9.90e-05

US electric grid Nitrogen oxides model/secondary 1.67e-04 1.85e-05

LCD landfilling PM primary 1.00e-04 1.11e-05

US electric grid Methane model/secondary 9.13e-05 1.01e-05

US electric grid Carbon monoxide model/secondary 7.73e-05 8.57e-06

LCD incineration Arsenic cmpds secondary 4.30e-05 4.77e-06

US electric grid Arsenic model/secondary 3.95e-05 4.38e-06

LCD landfilling Arsenic cmpds primary 3.65e-05 4.05e-06

US electric grid Hydrochloric acid model/secondary 3.49e-05 3.87e-06

LCD landfilling Methane primary 2.62e-05 2.91e-06

LPG Production Carbon monoxide secondary 2.27e-05 2.52e-06

LCD landfilling Benzene primary 9.74e-06 1.08e-06

LCD incineration Lead secondary 9.60e-06 1.06e-06

US electric grid PM-10 model/secondary 8.18e-06 9.08e-07

LPG Production Methane secondary 6.61e-06 7.33e-07

US electric grid Selenium model/secondary 6.57e-06 7.29e-07

LPG Production Sulfur oxides secondary 6.31e-06 7.00e-07

US electric grid Vanadium model/secondary 4.94e-06 5.48e-07

LPG Production Nitrogen oxides secondary 4.51e-06 5.01e-07

LPG Production Vanadium secondary 4.12e-06 4.58e-07

LPG Production Benzene secondary 3.38e-06 3.75e-07

LCD landfilling Silver compounds primary 2.52e-06 2.79e-07

LCD incineration Barium cmpds secondary 2.33e-06 2.58e-07

LCD landfilling Barium cmpds primary 1.96e-06 2.17e-07
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Table M-34.  LCD LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-174

LCD incineration Silver compounds secondary 1.95e-06 2.17e-07

US electric grid Hydrofluoric acid model/secondary 1.91e-06 2.11e-07

LCD landfilling Hydrochloric acid primary 1.13e-06 1.25e-07

LPG Production PM secondary 1.02e-06 1.13e-07

LCD landfilling Ammonia primary 9.17e-07 1.02e-07

LPG Production Arsenic secondary 8.13e-07 9.02e-08

US electric grid Formaldehyde model/secondary 6.87e-07 7.62e-08

LPG Production Formaldehyde secondary 5.28e-07 5.86e-08

US electric grid Benzene model/secondary 4.94e-07 5.48e-08

US electric grid Nitrous oxide model/secondary 4.81e-07 5.34e-08

LCD incineration Cadmium cmpds secondary 3.54e-07 3.92e-08

LCD landfilling Cadmium cmpds primary 3.27e-07 3.62e-08

US electric grid Phosphorus (yellow or white) model/secondary 2.78e-07 3.09e-08

LPG Production Hydrochloric acid secondary 1.45e-07 1.61e-08

US electric grid Zinc (elemental) model/secondary 1.28e-07 1.42e-08

LPG Production Nitrous oxide secondary 1.28e-07 1.42e-08

LCD landfilling Hydrogen sulfide primary 1.11e-07 1.23e-08

US electric grid Antimony model/secondary 1.05e-07 1.17e-08

LCD landfilling Chromium (VI) primary 7.27e-08 8.07e-09

LPG Production Phosphorus (yellow or white) secondary 3.86e-08 4.29e-09

US electric grid Chromium (VI) model/secondary 3.80e-08 4.22e-09

US electric grid Molybdenum model/secondary 3.52e-08 3.90e-09

US electric grid Methyl hydrazine model/secondary 3.26e-08 3.62e-09

US electric grid 2-Chloroacetophenone model/secondary 3.06e-08 3.39e-09

US electric grid Bromomethane model/secondary 3.02e-08 3.35e-09

LPG Production Fluorides (F-) secondary 2.97e-08 3.29e-09

LPG Production Selenium secondary 2.92e-08 3.24e-09

LPG Production Hydrogen sulfide secondary 2.42e-08 2.68e-09

LPG Production Ammonia secondary 2.33e-08 2.58e-09

US electric grid Nickel model/secondary 1.64e-08 1.82e-09

US electric grid Cyanide (-1) model/secondary 1.59e-08 1.76e-09

US electric grid 2,3,7,8-TCDD model/secondary 1.20e-08 1.33e-09

LCD landfilling Selenium primary 1.05e-08 1.16e-09

US electric grid Naphthalene model/secondary 9.69e-09 1.08e-09

US electric grid Barium model/secondary 8.25e-09 9.15e-10

LPG Production Hydrofluoric acid secondary 7.91e-09 8.77e-10

US electric grid Carbon disulfide model/secondary 6.50e-09 7.21e-10

LPG Production Molybdenum secondary 6.49e-09 7.20e-10

LPG Production Chromium (VI) secondary 6.21e-09 6.89e-10

LPG Production Ethane secondary 6.11e-09 6.78e-10

US electric grid Benzyl chloride model/secondary 4.97e-09 5.52e-10

LPG Production Zinc (elemental) secondary 4.72e-09 5.24e-10

LCD incineration Mercury compounds secondary 4.57e-09 5.07e-10

LCD landfilling Carbon tetrachloride primary 4.07e-09 4.52e-10

LCD landfilling Mercury compounds primary 3.96e-09 4.39e-10

US electric grid Cadmium model/secondary 3.88e-09 4.30e-10

LPG Production Hexane secondary 3.55e-09 3.94e-10

US electric grid Chloroform model/secondary 3.51e-09 3.89e-10

US electric grid Propionaldehyde model/secondary 3.24e-09 3.60e-10

US electric grid Manganese model/secondary 3.23e-09 3.58e-10

LCD landfilling Chloroform primary 3.18e-09 3.53e-10
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Table M-34.  LCD LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-175

LCD incineration Carbon tetrachloride secondary 3.16e-09 3.50e-10

LPG Production Phenol secondary 2.82e-09 3.12e-10

US electric grid Fluoride model/secondary 2.77e-09 3.07e-10

LPG Production Pentane secondary 2.56e-09 2.84e-10

US electric grid Beryllium model/secondary 2.06e-09 2.29e-10

LCD landfilling Toluene primary 1.98e-09 2.20e-10

US electric grid Acrolein model/secondary 1.84e-09 2.04e-10

US electric grid Lead model/secondary 1.81e-09 2.00e-10

LPG Production PM-10 secondary 1.77e-09 1.97e-10

US electric grid Cobalt model/secondary 1.72e-09 1.91e-10

LPG Production Nickel secondary 1.62e-09 1.80e-10

US electric grid Copper model/secondary 1.58e-09 1.76e-10

US electric grid Methyl chloride model/secondary 1.53e-09 1.69e-10

LPG Production Aluminum (+3) secondary 1.12e-09 1.24e-10

US electric grid Di(2-ethylhexyl)phthalate model/secondary 1.10e-09 1.22e-10

US electric grid Acetaldehyde model/secondary 8.76e-10 9.72e-11

US electric grid Hexane model/secondary 8.51e-10 9.44e-11

LPG Production Antimony secondary 8.44e-10 9.37e-11

US electric grid Dimethyl sulfate model/secondary 6.10e-10 6.76e-11

US electric grid Mercury model/secondary 5.32e-10 5.90e-11

LCD incineration Lead cmpds secondary 5.19e-10 5.75e-11

LCD landfilling Lead cmpds primary 4.80e-10 5.33e-11

LPG Production Nitrate secondary 4.77e-10 5.29e-11

LCD landfilling Xylene (mixed isomers) primary 4.08e-10 4.53e-11

US electric grid Toluene model/secondary 3.01e-10 3.34e-11

US electric grid Isophorone model/secondary 2.95e-10 3.27e-11

LCD landfilling Tetrachloroethylene primary 2.90e-10 3.21e-11

LCD landfilling 1,2-Dichloroethane primary 2.77e-10 3.07e-11

US electric grid Methyl ethyl ketone model/secondary 2.36e-10 2.62e-11

US electric grid Tetrachloroethylene model/secondary 2.33e-10 2.59e-11

US electric grid 1,2-Dichloroethane model/secondary 2.07e-10 2.30e-11

US electric grid Methyl methacrylate model/secondary 2.02e-10 2.24e-11

US electric grid Styrene model/secondary 1.78e-10 1.98e-11

LCD landfilling Trichloroethylene primary 1.72e-10 1.91e-11

US electric grid Bromoform model/secondary 1.66e-10 1.84e-11

US electric grid Dichloromethane model/secondary 1.64e-10 1.82e-11

LPG Production Copper secondary 1.37e-10 1.52e-11

LPG Production Methyl hydrazine secondary 1.35e-10 1.50e-11

LPG Production Silicon secondary 1.33e-10 1.48e-11

LCD incineration Trichloroethylene secondary 1.33e-10 1.48e-11

US electric grid Chlorobenzene model/secondary 1.33e-10 1.48e-11

LPG Production 2-Chloroacetophenone secondary 1.27e-10 1.41e-11

LPG Production Dimethylbenzanthracene secondary 1.26e-10 1.39e-11

LPG Production Bromomethane secondary 1.25e-10 1.39e-11

LCD landfilling Ethylbenzene primary 1.07e-10 1.19e-11

US electric grid 2,4-Dinitrotoluene model/secondary 1.07e-10 1.18e-11

LPG Production Naphthalene secondary 1.03e-10 1.14e-11

US electric grid Acetophenone model/secondary 9.79e-11 1.09e-11

LPG Production Lead secondary 9.74e-11 1.08e-11
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Table M-34.  LCD LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)

% of Total

M-176

LPG Production Manganese secondary 8.79e-11 9.75e-12

LPG Production Beryllium secondary 8.45e-11 9.37e-12

LPG Production Barium secondary 7.34e-11 8.14e-12

LPG Production Cyanide (-1) secondary 6.59e-11 7.31e-12

LPG Production Barium cmpds secondary 6.25e-11 6.93e-12

US electric grid Ethylbenzene model/secondary 5.24e-11 5.82e-12

LCD landfilling Dichloromethane primary 4.84e-11 5.36e-12

LPG Production Cadmium secondary 3.63e-11 4.02e-12

LCD landfilling Vinyl chloride primary 3.62e-11 4.01e-12

LCD incineration Vinyl chloride secondary 2.81e-11 3.11e-12

LPG Production Carbon disulfide secondary 2.70e-11 2.99e-12

US electric grid Methyl tert-butyl ether model/secondary 2.65e-11 2.93e-12

LPG Production Benzyl chloride secondary 2.06e-11 2.29e-12

US electric grid Phenol model/secondary 2.02e-11 2.24e-12

LPG Production Cobalt secondary 1.98e-11 2.19e-12

US electric grid Vinyl acetate model/secondary 1.88e-11 2.09e-12

US electric grid Phenanthrene model/secondary 1.77e-11 1.97e-12

US electric grid Ethylene dibromide model/secondary 1.75e-11 1.94e-12

US electric grid Xylene (mixed isomers) model/secondary 1.56e-11 1.73e-12

LPG Production Aluminum (elemental) secondary 1.52e-11 1.69e-12

LPG Production Chloroform secondary 1.46e-11 1.61e-12

US electric grid Chromium (III) model/secondary 1.40e-11 1.55e-12

LPG Production Propionaldehyde secondary 1.35e-11 1.49e-12

LCD incineration o-xylene secondary 9.08e-12 1.01e-12

US electric grid 2,3,7,8-TCDF model/secondary 8.26e-12 9.16e-13

LCD landfilling Chromium (III) primary 7.92e-12 8.78e-13

US electric grid 1,1,1-Trichloroethane model/secondary 7.68e-12 8.52e-13

LPG Production Acrolein secondary 7.64e-12 8.48e-13

LPG Production Methyl chloride secondary 6.34e-12 7.03e-13

US electric grid Acenaphthene model/secondary 5.39e-12 5.98e-13

US electric grid Ethyl Chloride model/secondary 5.09e-12 5.65e-13

LPG Production Di(2-ethylhexyl)phthalate secondary 4.57e-12 5.07e-13

US electric grid Cumene model/secondary 4.31e-12 4.78e-13

LPG Production Acetaldehyde secondary 3.64e-12 4.03e-13

LPG Production Mercury secondary 3.42e-12 3.80e-13

LPG Production Cadmium cmpds secondary 2.74e-12 3.04e-13

US electric grid Biphenyl model/secondary 2.57e-12 2.85e-13

LPG Production Dimethyl sulfate secondary 2.53e-12 2.81e-13

LPG Production Toluene secondary 2.45e-12 2.72e-13

US electric grid Acenaphthylene model/secondary 1.60e-12 1.77e-13

US electric grid Benzo[a]pyrene model/secondary 1.51e-12 1.68e-13

US electric grid Benzo[b,j,k]fluoranthene model/secondary 1.51e-12 1.67e-13

LPG Production 1,4-Dichlorobenzene secondary 1.43e-12 1.58e-13

US electric grid Anthracene model/secondary 1.40e-12 1.55e-13

LPG Production Isophorone secondary 1.22e-12 1.36e-13

LPG Production Aromatic hydrocarbons secondary 1.10e-12 1.22e-13

US electric grid Benzo[a]anthracene model/secondary 1.00e-12 1.11e-13

LPG Production Methyl ethyl ketone secondary 9.79e-13 1.09e-13

LPG Production Tetrachloroethylene secondary 9.67e-13 1.07e-13

LPG Production 1,2-Dichloroethane secondary 8.60e-13 9.54e-14

LPG Production Methyl methacrylate secondary 8.36e-13 9.28e-14
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Table M-34.  LCD LCIA Results for the Chronic Public Health Effects Impact Category
Process Group Material LCI Data Type Chronic Public

Toxicity (tox-kg)
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M-177

LPG Production Styrene secondary 7.39e-13 8.20e-14

US electric grid Chrysene model/secondary 7.27e-13 8.07e-14

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 7.13e-13 7.91e-14

LPG Production Bromoform secondary 6.90e-13 7.66e-14

LPG Production Dichloromethane secondary 6.81e-13 7.55e-14

LPG Production Chromium (III) secondary 6.76e-13 7.50e-14

US electric grid Fluorene model/secondary 5.66e-13 6.28e-14

LPG Production Chlorobenzene secondary 5.52e-13 6.12e-14

LPG Production Copper (+1 & +2) secondary 5.16e-13 5.72e-14

US electric grid Fluoranthene model/secondary 4.52e-13 5.02e-14

LPG Production 2,4-Dinitrotoluene secondary 4.43e-13 4.91e-14

LPG Production Acetophenone secondary 4.06e-13 4.51e-14

US electric grid Dibenzo[a,h]anthracene model/secondary 3.88e-13 4.31e-14

US electric grid 2-Methylnaphthalene model/secondary 3.78e-13 4.19e-14

US electric grid Pyrene model/secondary 3.74e-13 4.15e-14

US electric grid 5-Methyl chrysene model/secondary 2.79e-13 3.10e-14

LPG Production o-xylene secondary 2.70e-13 3.00e-14

US electric grid o-xylene model/secondary 2.69e-13 2.98e-14

US electric grid Benzo[g,h,i]perylene model/secondary 2.55e-13 2.83e-14

LPG Production Ethylbenzene secondary 2.19e-13 2.43e-14

LPG Production Methyl tert-butyl ether secondary 1.10e-13 1.22e-14

LPG Production Zinc (+2) secondary 9.24e-14 1.03e-14

LPG Production Phenanthrene secondary 8.93e-14 9.90e-15

LPG Production Vinyl acetate secondary 7.82e-14 8.67e-15

LPG Production 3-Methylcholanthrene secondary 7.56e-14 8.38e-15

LPG Production Ethylene dibromide secondary 7.25e-14 8.04e-15

LPG Production 2-Methylnaphthalene secondary 4.73e-14 5.25e-15

LPG Production Chlorine secondary 4.19e-14 4.65e-15

LPG Production 1,1,1-Trichloroethane secondary 2.98e-14 3.31e-15

LPG Production Acenaphthene secondary 2.77e-14 3.07e-15

LPG Production Ethyl Chloride secondary 2.11e-14 2.34e-15

LPG Production Cumene secondary 1.79e-14 1.98e-15

LPG Production Benzo[a]pyrene secondary 1.69e-14 1.87e-15

LPG Production Biphenyl secondary 1.07e-14 1.18e-15

LPG Production Lead cmpds secondary 9.19e-15 1.02e-15

LPG Production Dibenzo[a,h]anthracene secondary 8.77e-15 9.72e-16

LPG Production Acenaphthylene secondary 8.43e-15 9.35e-16

LPG Production Anthracene secondary 8.31e-15 9.22e-16

LPG Production Nickel cmpds secondary 7.77e-15 8.62e-16

LPG Production Benzo[a]anthracene secondary 7.51e-15 8.33e-16

LPG Production Benzo[b,j,k]fluoranthene secondary 5.80e-15 6.43e-16

LPG Production Indeno(1,2,3-cd)pyrene secondary 5.59e-15 6.20e-16

LPG Production Chrysene secondary 4.74e-15 5.26e-16

LPG Production HALON-1301 secondary 4.00e-15 4.44e-16

LPG Production Benzo[b]fluoranthene secondary 3.00e-15 3.33e-16

LPG Production Mercury compounds secondary 2.79e-15 3.09e-16

LPG Production Fluorene secondary 2.60e-15 2.88e-16

LPG Production Pyrene secondary 2.25e-15 2.49e-16

LPG Production Benzo[g,h,i]perylene secondary 2.19e-15 2.42e-16
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M-178

LPG Production Fluoranthene secondary 2.12e-15 2.35e-16

LPG Production 5-Methyl chrysene secondary 1.16e-15 1.29e-16

LPG Production Halogenated matter (organic) secondary 9.19e-16 1.02e-16

LPG Production Halogenated hydrocarbons (unspecified) secondary 2.30e-18 2.55e-19

Natural Gas Prod. Halogenated hydrocarbons (unspecified) secondary -3.90e-18 -4.33e-19

LCD incineration Halogenated hydrocarbons (unspecified) secondary -4.13e-17 -4.58e-18

Fuel Oil #4 Prod. Halogenated hydrocarbons (unspecified) secondary -9.44e-16 -1.05e-16

Natural Gas Prod. Halogenated matter (organic) secondary -1.56e-15 -1.73e-16

Natural Gas Prod. Mercury compounds secondary -4.74e-15 -5.25e-16

Natural Gas Prod. HALON-1301 secondary -6.79e-15 -7.54e-16

Natural Gas Prod. Nickel cmpds secondary -1.32e-14 -1.46e-15

Natural Gas Prod. Lead cmpds secondary -1.56e-14 -1.73e-15

LCD incineration Halogenated matter (organic) secondary -2.38e-14 -2.64e-15

LCD incineration HALON-1301 secondary -1.03e-13 -1.15e-14

Natural Gas Prod. 5-Methyl chrysene secondary -1.69e-13 -1.88e-14

LCD incineration Nickel cmpds secondary -2.01e-13 -2.23e-14

Fuel Oil #4 Prod. Halogenated matter (organic) secondary -3.78e-13 -4.19e-14

Natural Gas Prod. Fluoranthene secondary -4.85e-13 -5.38e-14

Natural Gas Prod. Fluorene secondary -5.43e-13 -6.02e-14

LCD incineration Benzo[b]fluoranthene secondary -6.58e-13 -7.30e-14

Fuel Oil #4 Prod. 5-Methyl chrysene secondary -6.99e-13 -7.76e-14

Natural Gas Prod. Pyrene secondary -8.10e-13 -8.99e-14

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary -8.45e-13 -9.38e-14

Natural Gas Prod. Copper (+1 & +2) secondary -8.77e-13 -9.72e-14

Natural Gas Prod. Benzo[g,h,i]perylene secondary -1.06e-12 -1.17e-13

Fuel Oil #4 Prod. Mercury compounds secondary -1.15e-12 -1.27e-13

Fuel Oil #4 Prod. Benzo[g,h,i]perylene secondary -1.15e-12 -1.27e-13

Fuel Oil #4 Prod. Fluoranthene secondary -1.24e-12 -1.38e-13

Fuel Oil #4 Prod. Pyrene secondary -1.26e-12 -1.40e-13

Fuel Oil #4 Prod. Benzo[b]fluoranthene secondary -1.49e-12 -1.66e-13

Fuel Oil #4 Prod. Fluorene secondary -1.53e-12 -1.70e-13

Natural Gas Prod. Biphenyl secondary -1.55e-12 -1.72e-13

Fuel Oil #4 Prod. HALON-1301 secondary -1.64e-12 -1.82e-13

Natural Gas Prod. Chrysene secondary -1.80e-12 -1.99e-13

LCD incineration Dibenzo[a,h]anthracene secondary -1.83e-12 -2.02e-13

Natural Gas Prod. Aromatic hydrocarbons secondary -1.87e-12 -2.08e-13

Natural Gas Prod. Benzo[b]fluoranthene secondary -2.11e-12 -2.34e-13

Natural Gas Prod. Acenaphthylene secondary -2.32e-12 -2.57e-13

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary -2.49e-12 -2.76e-13

Natural Gas Prod. Cumene secondary -2.61e-12 -2.89e-13

Fuel Oil #4 Prod. Chrysene secondary -2.63e-12 -2.92e-13

Natural Gas Prod. Anthracene secondary -2.69e-12 -2.99e-13

Natural Gas Prod. Benzo[a]anthracene secondary -2.83e-12 -3.14e-13

Fuel Oil #4 Prod. Indeno(1,2,3-cd)pyrene secondary -3.03e-12 -3.36e-13

Natural Gas Prod. Ethyl Chloride secondary -3.08e-12 -3.42e-13

Fuel Oil #4 Prod. Nickel cmpds secondary -3.19e-12 -3.54e-13

Fuel Oil #4 Prod. Benzo[b,j,k]fluoranthene secondary -3.50e-12 -3.88e-13

Fuel Oil #4 Prod. Lead cmpds secondary -3.78e-12 -4.19e-13

Fuel Oil #4 Prod. Benzo[a]anthracene secondary -3.97e-12 -4.40e-13

Fuel Oil #4 Prod. Dibenzo[a,h]anthracene secondary -4.32e-12 -4.79e-13

Natural Gas Prod. 1,1,1-Trichloroethane secondary -4.35e-12 -4.82e-13
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M-179

Natural Gas Prod. Cadmium cmpds secondary -4.65e-12 -5.16e-13

Fuel Oil #4 Prod. Anthracene secondary -4.72e-12 -5.24e-13

Fuel Oil #4 Prod. Acenaphthylene secondary -4.90e-12 -5.43e-13

Natural Gas Prod. Acenaphthene secondary -5.87e-12 -6.52e-13

Natural Gas Prod. Dibenzo[a,h]anthracene secondary -5.88e-12 -6.52e-13

Fuel Oil #4 Prod. Biphenyl secondary -6.43e-12 -7.13e-13

Natural Gas Prod. Benzo[a]pyrene secondary -6.53e-12 -7.25e-13

Fuel Oil #4 Prod. Benzo[a]pyrene secondary -9.76e-12 -1.08e-12

Natural Gas Prod. Ethylene dibromide secondary -1.06e-11 -1.17e-12

Fuel Oil #4 Prod. Cumene secondary -1.08e-11 -1.20e-12

LCD incineration 2-Methylnaphthalene secondary -1.13e-11 -1.25e-12

Natural Gas Prod. Vinyl acetate secondary -1.14e-11 -1.26e-12

Fuel Oil #4 Prod. Ethyl Chloride secondary -1.27e-11 -1.41e-12

LCD incineration Copper (+1 & +2) secondary -1.34e-11 -1.48e-12

Fuel Oil #4 Prod. Acenaphthene secondary -1.51e-11 -1.67e-12

Natural Gas Prod. Methyl tert-butyl ether secondary -1.60e-11 -1.78e-12

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary -1.80e-11 -1.99e-12

LCD incineration 3-Methylcholanthrene secondary -1.80e-11 -2.00e-12

Fuel Oil #4 Prod. Chlorine secondary -2.08e-11 -2.31e-12

Natural Gas Prod. Phenanthrene secondary -2.33e-11 -2.59e-12

Fuel Oil #4 Prod. 2-Methylnaphthalene secondary -2.40e-11 -2.66e-12

LCD incineration Chlorine secondary -2.51e-11 -2.79e-12

LCD incineration Benzo[g,h,i]perylene secondary -2.63e-11 -2.92e-12

Natural Gas Prod. Aluminum (elemental) secondary -2.81e-11 -3.12e-12

LCD incineration Aromatic hydrocarbons secondary -2.86e-11 -3.17e-12

LCD incineration Zinc (+2) secondary -2.90e-11 -3.22e-12

LCD incineration Dichlorobenzene (mixed isomers) secondary -3.18e-11 -3.52e-12

Natural Gas Prod. Ethylbenzene secondary -3.20e-11 -3.55e-12

Natural Gas Prod. 2-Methylnaphthalene secondary -3.58e-11 -3.97e-12

Fuel Oil #4 Prod. 3-Methylcholanthrene secondary -3.83e-11 -4.25e-12

Fuel Oil #4 Prod. Zinc (+2) secondary -4.24e-11 -4.70e-12

LCD incineration 5-Methyl chrysene secondary -4.24e-11 -4.70e-12

Fuel Oil #4 Prod. Ethylene dibromide secondary -4.37e-11 -4.85e-12

Fuel Oil #4 Prod. Vinyl acetate secondary -4.71e-11 -5.23e-12

LCD incineration Pyrene secondary -5.06e-11 -5.62e-12

Fuel Oil #4 Prod. Phenanthrene secondary -5.20e-11 -5.76e-12

Natural Gas Prod. Chromium (III) secondary -5.33e-11 -5.91e-12

Natural Gas Prod. 3-Methylcholanthrene secondary -5.72e-11 -6.35e-12

Natural Gas Prod. Acetophenone secondary -5.93e-11 -6.57e-12

Natural Gas Prod. 2,4-Dinitrotoluene secondary -6.45e-11 -7.16e-12

LCD incineration Fluoranthene secondary -6.52e-11 -7.23e-12

Fuel Oil #4 Prod. Methyl tert-butyl ether secondary -6.62e-11 -7.34e-12

Natural Gas Prod. Chlorobenzene secondary -8.05e-11 -8.93e-12

LCD incineration Fluorene secondary -8.35e-11 -9.27e-12

LCD incineration Indeno(1,2,3-cd)pyrene secondary -9.04e-11 -1.00e-11

LCD incineration Chrysene secondary -9.73e-11 -1.08e-11

Natural Gas Prod. Dichloromethane secondary -9.93e-11 -1.10e-11

Natural Gas Prod. Bromoform secondary -1.01e-10 -1.12e-11

Natural Gas Prod. Barium cmpds secondary -1.06e-10 -1.18e-11
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M-180

Natural Gas Prod. Styrene secondary -1.08e-10 -1.19e-11

LCD incineration Benzo[a]anthracene secondary -1.18e-10 -1.31e-11

Natural Gas Prod. Methyl methacrylate secondary -1.22e-10 -1.35e-11

Natural Gas Prod. 1,2-Dichloroethane secondary -1.25e-10 -1.39e-11

Fuel Oil #4 Prod. Ethylbenzene secondary -1.32e-10 -1.46e-11

Natural Gas Prod. Tetrachloroethylene secondary -1.41e-10 -1.56e-11

Natural Gas Prod. Methyl ethyl ketone secondary -1.43e-10 -1.58e-11

Fuel Oil #4 Prod. o-xylene secondary -1.43e-10 -1.58e-11

Natural Gas Prod. Isophorone secondary -1.78e-10 -1.98e-11

Fuel Oil #4 Prod. Chromium (III) secondary -2.04e-10 -2.27e-11

LCD incineration Anthracene secondary -2.05e-10 -2.28e-11

LCD incineration Benzo[b,j,k]fluoranthene secondary -2.12e-10 -2.35e-11

Fuel Oil #4 Prod. Copper (+1 & +2) secondary -2.12e-10 -2.35e-11

LCD incineration Benzo[a]pyrene secondary -2.31e-10 -2.57e-11

LCD incineration Acenaphthylene secondary -2.41e-10 -2.68e-11

Fuel Oil #4 Prod. Acetophenone secondary -2.45e-10 -2.72e-11

Natural Gas Prod. Silicon secondary -2.46e-10 -2.73e-11

Fuel Oil #4 Prod. 2,4-Dinitrotoluene secondary -2.67e-10 -2.96e-11

Natural Gas Prod. Chlorine secondary -3.13e-10 -3.48e-11

Fuel Oil #4 Prod. Chlorobenzene secondary -3.33e-10 -3.69e-11

Natural Gas Prod. Zinc (+2) secondary -3.47e-10 -3.85e-11

Natural Gas Prod. Dimethyl sulfate secondary -3.69e-10 -4.09e-11

LCD incineration Biphenyl secondary -3.90e-10 -4.32e-11

Fuel Oil #4 Prod. Dichloromethane secondary -4.11e-10 -4.56e-11

Fuel Oil #4 Prod. Bromoform secondary -4.16e-10 -4.62e-11

Fuel Oil #4 Prod. Styrene secondary -4.46e-10 -4.94e-11

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary -4.53e-10 -5.03e-11

Fuel Oil #4 Prod. Methyl methacrylate secondary -5.04e-10 -5.59e-11

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary -5.19e-10 -5.75e-11

Natural Gas Prod. Acetaldehyde secondary -5.30e-10 -5.88e-11

Fuel Oil #4 Prod. Tetrachloroethylene secondary -5.83e-10 -6.47e-11

Fuel Oil #4 Prod. Methyl ethyl ketone secondary -5.90e-10 -6.54e-11

Natural Gas Prod. Mercury secondary -6.23e-10 -6.92e-11

LCD incineration Cumene secondary -6.53e-10 -7.25e-11

LCD incineration Acenaphthene secondary -6.59e-10 -7.31e-11

Natural Gas Prod. Di(2-ethylhexyl)phthalate secondary -6.66e-10 -7.39e-11

LCD incineration Aluminum (elemental) secondary -7.02e-10 -7.79e-11

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary -7.23e-10 -8.02e-11

Fuel Oil #4 Prod. Isophorone secondary -7.37e-10 -8.18e-11

LCD incineration Ethyl Chloride secondary -7.72e-10 -8.57e-11

Natural Gas Prod. Methyl chloride secondary -9.24e-10 -1.03e-10

Natural Gas Prod. 1,4-Dichlorobenzene secondary -1.08e-09 -1.20e-10

LCD incineration 1,1,1-Trichloroethane secondary -1.09e-09 -1.21e-10

Natural Gas Prod. Acrolein secondary -1.11e-09 -1.24e-10

Fuel Oil #4 Prod. Cadmium cmpds secondary -1.12e-09 -1.25e-10

Fuel Oil #4 Prod. Toluene secondary -1.35e-09 -1.49e-10

Natural Gas Prod. o-xylene secondary -1.52e-09 -1.69e-10

Fuel Oil #4 Prod. Dimethyl sulfate secondary -1.53e-09 -1.69e-10

Natural Gas Prod. Cobalt secondary -1.75e-09 -1.94e-10

Natural Gas Prod. Aluminum (+3) secondary -1.90e-09 -2.10e-10

Natural Gas Prod. Propionaldehyde secondary -1.96e-09 -2.18e-10
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M-181

Fuel Oil #4 Prod. Mercury secondary -2.05e-09 -2.28e-10

Natural Gas Prod. Chloroform secondary -2.12e-09 -2.35e-10

Fuel Oil #4 Prod. Acetaldehyde secondary -2.19e-09 -2.43e-10

LCD incineration Xylene (mixed isomers) secondary -2.22e-09 -2.46e-10

LCD incineration Phenanthrene secondary -2.61e-09 -2.89e-10

LCD incineration Ethylene dibromide secondary -2.65e-09 -2.94e-10

Fuel Oil #4 Prod. Di(2-ethylhexyl)phthalate secondary -2.75e-09 -3.05e-10

Natural Gas Prod. Toluene secondary -2.86e-09 -3.17e-10

LCD incineration Vinyl acetate secondary -2.86e-09 -3.17e-10

Natural Gas Prod. Benzyl chloride secondary -3.01e-09 -3.34e-10

Natural Gas Prod. PM-10 secondary -3.27e-09 -3.63e-10

Fuel Oil #4 Prod. Methyl chloride secondary -3.82e-09 -4.24e-10

Natural Gas Prod. Carbon disulfide secondary -3.93e-09 -4.36e-10

LCD incineration Methyl tert-butyl ether secondary -4.01e-09 -4.45e-10

Fuel Oil #4 Prod. Acrolein secondary -4.61e-09 -5.11e-10

Natural Gas Prod. Phenol secondary -4.83e-09 -5.36e-10

Natural Gas Prod. Cadmium secondary -5.28e-09 -5.86e-10

LCD incineration Silicon secondary -6.14e-09 -6.81e-10

LCD incineration Ethylbenzene secondary -7.87e-09 -8.73e-10

Fuel Oil #4 Prod. Propionaldehyde secondary -8.11e-09 -9.00e-10

Fuel Oil #4 Prod. Chloroform secondary -8.78e-09 -9.74e-10

Natural Gas Prod. Cyanide (-1) secondary -9.61e-09 -1.07e-09

Natural Gas Prod. Nitrate secondary -9.96e-09 -1.10e-09

Fuel Oil #4 Prod. Aluminum (elemental) secondary -1.06e-08 -1.18e-09

LCD incineration Chromium (III) secondary -1.13e-08 -1.26e-09

Fuel Oil #4 Prod. Cobalt secondary -1.22e-08 -1.36e-09

Fuel Oil #4 Prod. Benzyl chloride secondary -1.24e-08 -1.38e-09

Natural Gas Prod. Manganese secondary -1.31e-08 -1.45e-09

LCD incineration Chloroacetophenone secondary -1.35e-08 -1.50e-09

Natural Gas Prod. Beryllium secondary -1.41e-08 -1.57e-09

Natural Gas Prod. Lead secondary -1.43e-08 -1.59e-09

LCD incineration Acetophenone secondary -1.49e-08 -1.65e-09

LCD incineration 2,4-Dinitrotoluene secondary -1.62e-08 -1.79e-09

Fuel Oil #4 Prod. Carbon disulfide secondary -1.63e-08 -1.80e-09

Natural Gas Prod. Copper secondary -1.75e-08 -1.94e-09

Natural Gas Prod. Bromomethane secondary -1.83e-08 -2.03e-09

Natural Gas Prod. 2-Chloroacetophenone secondary -1.85e-08 -2.05e-09

Natural Gas Prod. Barium secondary -1.95e-08 -2.17e-09

Natural Gas Prod. Methyl hydrazine secondary -1.98e-08 -2.19e-09

LCD incineration Chlorobenzene secondary -2.02e-08 -2.24e-09

Fuel Oil #4 Prod. Cadmium secondary -2.16e-08 -2.39e-09

LCD incineration Dichloromethane secondary -2.49e-08 -2.76e-09

LCD incineration Bromoform secondary -2.52e-08 -2.80e-09

Fuel Oil #4 Prod. Barium cmpds secondary -2.57e-08 -2.85e-09

LCD incineration Styrene secondary -2.70e-08 -3.00e-09

LCD incineration Aluminum (+3) secondary -2.89e-08 -3.20e-09

LCD incineration Methyl methacrylate secondary -3.06e-08 -3.39e-09

LCD incineration 1,2-Dichloroethane secondary -3.12e-08 -3.46e-09

LCD incineration Dimethylbenzanthracene secondary -3.12e-08 -3.47e-09
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M-182

LCD incineration Tetrachloroethylene secondary -3.51e-08 -3.90e-09

LCD incineration Methyl ethyl ketone secondary -3.58e-08 -3.97e-09

Fuel Oil #4 Prod. Barium secondary -3.61e-08 -4.00e-09

Fuel Oil #4 Prod. Cyanide (-1) secondary -3.97e-08 -4.41e-09

Natural Gas Prod. Naphthalene secondary -4.37e-08 -4.84e-09

Natural Gas Prod. Hydrogen sulfide secondary -4.46e-08 -4.94e-09

LCD incineration Isophorone secondary -4.47e-08 -4.96e-09

LCD incineration Toluene secondary -4.73e-08 -5.24e-09

Fuel Oil #4 Prod. Beryllium secondary -5.06e-08 -5.62e-09

Fuel Oil #4 Prod. Manganese secondary -5.28e-08 -5.86e-09

Fuel Oil #4 Prod. Naphthalene secondary -5.36e-08 -5.94e-09

Natural Gas Prod. Nickel secondary -5.78e-08 -6.41e-09

Fuel Oil #4 Prod. Lead secondary -5.88e-08 -6.52e-09

Fuel Oil #4 Prod. Dimethylbenzanthracene secondary -6.37e-08 -7.06e-09

Fuel Oil #4 Prod. Bromomethane secondary -7.56e-08 -8.39e-09

LCD incineration Phenol secondary -7.60e-08 -8.43e-09

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary -7.65e-08 -8.49e-09

LCD incineration PM-10 secondary -8.16e-08 -9.05e-09

Fuel Oil #4 Prod. Methyl hydrazine secondary -8.17e-08 -9.06e-09

LCD incineration Mercury secondary -8.42e-08 -9.34e-09

Fuel Oil #4 Prod. Copper secondary -8.86e-08 -9.82e-09

LCD incineration Dimethyl sulfate secondary -9.25e-08 -1.03e-08

Fuel Oil #4 Prod. Silicon secondary -9.29e-08 -1.03e-08

Natural Gas Prod. Dimethylbenzanthracene secondary -9.51e-08 -1.06e-08

LCD incineration Acetaldehyde secondary -1.33e-07 -1.47e-08

Natural Gas Prod. Antimony secondary -1.48e-07 -1.64e-08

LCD incineration Di(2-ethylhexyl)phthalate secondary -1.67e-07 -1.85e-08

Fuel Oil #4 Prod. Nitrate secondary -2.08e-07 -2.31e-08

LCD incineration Methyl chloride secondary -2.32e-07 -2.57e-08

LCD incineration Cobalt secondary -2.48e-07 -2.76e-08

LCD incineration Copper secondary -2.67e-07 -2.96e-08

LCD incineration Acrolein secondary -2.79e-07 -3.10e-08

Fuel Oil #4 Prod. Antimony secondary -4.22e-07 -4.68e-08

Fuel Oil #4 Prod. Aluminum (+3) secondary -4.59e-07 -5.09e-08

Natural Gas Prod. Chromium (VI) secondary -4.90e-07 -5.43e-08

LCD incineration Propionaldehyde secondary -4.92e-07 -5.46e-08

LCD incineration Chloroform secondary -5.30e-07 -5.88e-08

Natural Gas Prod. Phosphorus (yellow or white) secondary -5.86e-07 -6.50e-08

LCD incineration Pentane secondary -6.12e-07 -6.78e-08

LCD incineration Cadmium secondary -7.25e-07 -8.04e-08

LCD incineration Benzyl chloride secondary -7.55e-07 -8.37e-08

Natural Gas Prod. Molybdenum secondary -7.66e-07 -8.50e-08

LCD incineration Barium secondary -8.87e-07 -9.84e-08

LCD incineration Hexane secondary -9.76e-07 -1.08e-07

LCD incineration Carbon disulfide secondary -9.86e-07 -1.09e-07

LCD incineration Hydrogen sulfide secondary -1.03e-06 -1.14e-07

Fuel Oil #4 Prod. Nickel secondary -1.09e-06 -1.20e-07

Natural Gas Prod. Hydrofluoric acid secondary -1.15e-06 -1.28e-07

Fuel Oil #4 Prod. Phenol secondary -1.16e-06 -1.28e-07

Fuel Oil #4 Prod. PM-10 secondary -1.24e-06 -1.37e-07

Fuel Oil #4 Prod. Pentane secondary -1.30e-06 -1.44e-07
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M-183

LCD incineration Naphthalene secondary -1.33e-06 -1.48e-07

LCD incineration Ethane secondary -1.46e-06 -1.62e-07

Fuel Oil #4 Prod. Hexane secondary -1.80e-06 -2.00e-07

Fuel Oil #4 Prod. Chromium (VI) secondary -1.88e-06 -2.08e-07

Natural Gas Prod. Pentane secondary -1.94e-06 -2.15e-07

LCD incineration Nitrate secondary -2.33e-06 -2.58e-07

Fuel Oil #4 Prod. Zinc (elemental) secondary -2.35e-06 -2.61e-07

LCD incineration Cyanide (-1) secondary -2.41e-06 -2.67e-07

Natural Gas Prod. Hexane secondary -2.69e-06 -2.98e-07

Natural Gas Prod. Zinc (elemental) secondary -2.81e-06 -3.12e-07

LCD incineration Beryllium secondary -2.97e-06 -3.30e-07

Fuel Oil #4 Prod. Ethane secondary -3.10e-06 -3.43e-07

LCD incineration Manganese secondary -3.17e-06 -3.52e-07

Natural Gas Prod. Selenium secondary -4.02e-06 -4.46e-07

Fuel Oil #4 Prod. Molybdenum secondary -4.28e-06 -4.75e-07

Natural Gas Prod. Fluorides (F-) secondary -4.50e-06 -4.99e-07

LCD incineration Bromomethane secondary -4.59e-06 -5.09e-07

Natural Gas Prod. Ethane secondary -4.63e-06 -5.13e-07

Fuel Oil #4 Prod. Hydrofluoric acid secondary -4.77e-06 -5.29e-07

LCD incineration Methyl hydrazine secondary -4.95e-06 -5.49e-07

LCD incineration Molybdenum secondary -6.45e-06 -7.16e-07

Natural Gas Prod. Nitrous oxide secondary -7.65e-06 -8.48e-07

LCD incineration Nickel secondary -8.94e-06 -9.91e-07

Natural Gas Prod. Formaldehyde secondary -9.17e-06 -1.02e-06

Fuel Oil #4 Prod. Ammonia secondary -1.15e-05 -1.27e-06

LCD incineration Antimony secondary -1.40e-05 -1.55e-06

LCD incineration Zinc (elemental) secondary -1.65e-05 -1.83e-06

Fuel Oil #4 Prod. Hydrogen sulfide secondary -1.68e-05 -1.87e-06

Fuel Oil #4 Prod. Fluorides (F-) secondary -1.76e-05 -1.95e-06

Fuel Oil #4 Prod. Selenium secondary -1.77e-05 -1.97e-06

Natural Gas Prod. Hydrochloric acid secondary -2.11e-05 -2.35e-06

Natural Gas Prod. Vanadium secondary -2.30e-05 -2.56e-06

Fuel Oil #4 Prod. Phosphorus (yellow or white) secondary -2.63e-05 -2.92e-06

LCD incineration Phosphorus (yellow or white) secondary -3.56e-05 -3.95e-06

LCD incineration Ammonia secondary -4.82e-05 -5.34e-06

Fuel Oil #4 Prod. Nitrous oxide secondary -8.16e-05 -9.05e-06

Fuel Oil #4 Prod. Hydrochloric acid secondary -8.74e-05 -9.69e-06

LCD incineration Chromium (VI) secondary -1.04e-04 -1.15e-05

Natural Gas Prod. Arsenic secondary -1.04e-04 -1.16e-05

Natural Gas Prod. Ammonia secondary -1.41e-04 -1.56e-05

Natural Gas Prod. Sulfur oxides secondary -1.83e-04 -2.02e-05

Natural Gas Prod. PM secondary -2.74e-04 -3.04e-05

LCD incineration Hydrofluoric acid secondary -2.89e-04 -3.21e-05

LCD incineration Formaldehyde secondary -2.90e-04 -3.21e-05

Fuel Oil #4 Prod. Formaldehyde secondary -3.65e-04 -4.05e-05

Fuel Oil #4 Prod. Arsenic secondary -5.00e-04 -5.55e-05

Fuel Oil #4 Prod. PM secondary -5.75e-04 -6.37e-05

LCD incineration Vanadium secondary -7.60e-04 -8.43e-05

LCD incineration Selenium secondary -9.94e-04 -1.10e-04
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M-184

LCD incineration Fluorides (F-) secondary -1.02e-03 -1.13e-04

LCD incineration Nitrous oxide secondary -1.35e-03 -1.50e-04

Fuel Oil #4 Prod. Benzene secondary -1.71e-03 -1.90e-04

LCD incineration Benzene secondary -2.08e-03 -2.31e-04

Fuel Oil #4 Prod. Nitrogen oxides secondary -2.55e-03 -2.83e-04

Fuel Oil #4 Prod. Vanadium secondary -2.86e-03 -3.17e-04

LCD incineration Hydrochloric acid secondary -3.08e-03 -3.41e-04

Fuel Oil #4 Prod. Sulfur oxides secondary -3.48e-03 -3.86e-04

Fuel Oil #4 Prod. Methane secondary -3.70e-03 -4.10e-04

Natural Gas Prod. Nitrogen oxides secondary -6.17e-03 -6.85e-04

Fuel Oil #4 Prod. Carbon monoxide secondary -1.08e-02 -1.19e-03

LCD incineration Carbon monoxide secondary -1.55e-02 -1.72e-03

LCD incineration Nitrogen oxides secondary -1.86e-02 -2.07e-03

LCD incineration Methane secondary -1.97e-02 -2.18e-03

Natural Gas Prod. Carbon monoxide secondary -2.27e-02 -2.52e-03

LCD incineration PM secondary -2.40e-02 -2.66e-03

LCD incineration Arsenic secondary -2.50e-02 -2.78e-03

Natural Gas Prod. Benzene secondary -2.51e-02 -2.78e-03

Natural Gas Prod. Methane secondary -3.32e-02 -3.68e-03

LCD incineration Sulfur oxides secondary -3.50e-02 -3.88e-03

Total End-of-life -6.30e-02 -6.99e-03

Total All Life-cycle Stages 9.02e+02 1.00e+02
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M-185

Table M-35.  CRT LCIA Results for the Aesthetics Impacts Category
Process Group Material LCI Data Type Odor (m3) % of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Hydrogen sulfide secondary 3.17e+04 4.18e-01

ABS Production Hydrogen sulfide secondary 2.36e+04 3.11e-01

Invar Hydrogen sulfide secondary 1.69e+04 2.24e-01

Ferrite mfg. Hydrogen sulfide secondary 1.21e+04 1.59e-01

Polycarbonate Production Ethanethiol secondary 1.05e+04 1.39e-01

Aluminum Prod. Hydrogen sulfide secondary 8.78e+03 1.16e-01

Lead Hydrogen sulfide secondary 6.91e+03 9.12e-02

ABS Production Ethanethiol secondary 4.82e+03 6.37e-02

Polycarbonate Production Hydrogen sulfide secondary 4.30e+03 5.68e-02

Invar Acetaldehyde secondary 4.27e+03 5.64e-02

Steel Prod., cold-rolled, semi-finished Acetaldehyde secondary 2.48e+03 3.28e-02

Ferrite mfg. Acetaldehyde secondary 7.11e+02 9.38e-03

Lead Acetaldehyde secondary 5.50e+02 7.26e-03

Styrene-butadiene Copolymer Prod. Hydrogen sulfide secondary 4.82e+02 6.37e-03

Steel Prod., cold-rolled, semi-finished Ammonia secondary 4.15e+02 5.48e-03

Aluminum Prod. Acetic acid secondary 1.14e+02 1.50e-03

Invar Acetic acid secondary 9.41e+01 1.24e-03

Steel Prod., cold-rolled, semi-finished Acetic acid secondary 5.51e+01 7.27e-04

Steel Prod., cold-rolled, semi-finished Phenol secondary 4.82e+01 6.37e-04

Aluminum Prod. Xylene (mixed isomers) secondary 3.04e+01 4.01e-04

ABS Production Formaldehyde secondary 2.86e+01 3.77e-04

Ferrite mfg. Acetic acid secondary 2.35e+01 3.10e-04

Lead Acetic acid secondary 1.96e+01 2.59e-04

Aluminum Prod. Toluene secondary 1.39e+01 1.83e-04

Invar Phenol secondary 1.37e+01 1.81e-04

Ferrite mfg. Phenol secondary 1.33e+01 1.76e-04

Steel Prod., cold-rolled, semi-finished Toluene secondary 1.30e+01 1.71e-04

Invar Xylene (mixed isomers) secondary 1.19e+01 1.58e-04

Aluminum Prod. Ammonia secondary 9.03e+00 1.19e-04

Steel Prod., cold-rolled, semi-finished Xylene (mixed isomers) secondary 8.98e+00 1.19e-04

ABS Production Ethanol secondary 8.17e+00 1.08e-04

Steel Prod., cold-rolled, semi-finished Formaldehyde secondary 7.41e+00 9.78e-05

Lead Ammonia secondary 6.93e+00 9.15e-05

Lead Xylene (mixed isomers) secondary 5.59e+00 7.37e-05

Invar Toluene secondary 4.74e+00 6.25e-05

Ferrite mfg. Toluene secondary 4.62e+00 6.10e-05

Invar Ethanol secondary 3.58e+00 4.73e-05

Invar Ammonia secondary 3.55e+00 4.69e-05

Ferrite mfg. Xylene (mixed isomers) secondary 3.10e+00 4.09e-05

Invar Formaldehyde secondary 2.86e+00 3.77e-05

Ferrite mfg. Formaldehyde secondary 2.79e+00 3.68e-05

Steel Prod., cold-rolled, semi-finished Ethanol secondary 2.08e+00 2.74e-05

Polycarbonate Production Chlorine secondary 2.01e+00 2.66e-05

Invar Ethanethiol secondary 1.98e+00 2.62e-05

Ferrite mfg. Ethanethiol secondary 1.94e+00 2.56e-05

ABS Production Chlorine secondary 1.85e+00 2.44e-05

Ferrite mfg. Ammonia secondary 1.17e+00 1.55e-05

Styrene-butadiene Copolymer Prod. Chlorine secondary 9.01e-01 1.19e-05

ABS Production Ammonia secondary 8.49e-01 1.12e-05

Invar Methanol secondary 6.43e-01 8.49e-06
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Table M-35.  CRT LCIA Results for the Aesthetics Impacts Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-186

Ferrite mfg. Ethanol secondary 5.85e-01 7.73e-06

Lead Ethanol secondary 4.54e-01 5.99e-06

Steel Prod., cold-rolled, semi-finished Methanol secondary 4.11e-01 5.43e-06

Steel Prod., cold-rolled, semi-finished Benzene secondary 2.58e-01 3.41e-06

Styrene-butadiene Copolymer Prod. Ammonia secondary 2.07e-01 2.74e-06

Invar Benzene secondary 1.27e-01 1.68e-06

Ferrite mfg. Methanol secondary 1.16e-01 1.53e-06

Aluminum Prod. Phenol secondary 1.03e-01 1.36e-06

Ferrite mfg. Benzene secondary 8.64e-02 1.14e-06

Steel Prod., cold-rolled, semi-finished Naphthalene secondary 7.46e-02 9.84e-07

Aluminum Prod. Benzene secondary 6.00e-02 7.92e-07

Lead Methanol secondary 5.60e-02 7.39e-07

Lead Benzene secondary 4.09e-02 5.40e-07

Invar Propionic acid secondary 3.92e-02 5.18e-07

Invar Acetone secondary 1.59e-02 2.10e-07

Steel Prod., cold-rolled, semi-finished Acetone secondary 9.25e-03 1.22e-07

Ferrite mfg. Acetone secondary 2.61e-03 3.44e-08

Lead Acetone secondary 2.01e-03 2.65e-08

Invar Chlorine secondary 6.89e-04 9.09e-09

Ferrite mfg. Chlorine secondary 6.72e-04 8.88e-09

Steel Prod., cold-rolled, semi-finished Isopropylpropionate secondary 6.34e-04 8.36e-09

Ferrite mfg. Isopropylpropionate secondary 6.22e-04 8.21e-09

Lead Acrolein secondary 3.46e-04 4.57e-09

Steel Prod., cold-rolled, semi-finished Chlorine secondary 8.13e-05 1.07e-09

Invar Propionaldehyde secondary 4.43e-05 5.85e-10

Steel Prod., cold-rolled, semi-finished Propionaldehyde secondary 4.43e-05 5.85e-10

Ferrite mfg. Propionaldehyde secondary 4.33e-05 5.71e-10

Invar Acrolein secondary 1.44e-07 1.90e-12

Total Materials Processing 1.29e+05 1.70e+00

Manufacturing Life-cycle Stage

LPG Production Hydrogen sulfide secondary 7.15e+06 9.43e+01

Fuel Oil #6 Prod. Hydrogen sulfide secondary 7.40e+04 9.77e-01

Fuel Oil #2 Prod. Hydrogen sulfide secondary 2.36e+04 3.11e-01

LPG Production Acetaldehyde secondary 1.42e+04 1.87e-01

CRT tube mfg. Toluene primary 6.41e+03 8.46e-02

US electric grid Acetaldehyde model/secondary 3.03e+03 4.00e-02

Fuel Oil #4 Prod. Hydrogen sulfide secondary 2.76e+03 3.65e-02

Japanese Electric Grid Acetaldehyde model/secondary 2.42e+03 3.19e-02

LPG Production Formaldehyde secondary 2.39e+03 3.16e-02

LPG Production Ammonia secondary 2.18e+03 2.88e-02

LPG Production Propionaldehyde secondary 7.28e+02 9.61e-03

CRT tube mfg. Xylene (mixed isomers) primary 6.31e+02 8.33e-03

Natural Gas Prod. Ammonia secondary 1.57e+02 2.07e-03

Natural Gas Prod. Hydrogen sulfide secondary 1.57e+02 2.07e-03

US electric grid Propionaldehyde model/secondary 1.56e+02 2.06e-03

LPG Production Benzene secondary 1.33e+02 1.76e-03

Japanese Electric Grid Propionaldehyde model/secondary 1.24e+02 1.64e-03

Fuel Oil #6 Prod. Acetaldehyde secondary 1.14e+02 1.51e-03

PWB Mfg. Formaldehyde model/secondary 7.94e+01 1.05e-03

Fuel Oil #2 Prod. Acetaldehyde secondary 4.44e+01 5.86e-04

LPG Production Acrolein secondary 2.82e+01 3.72e-04
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Table M-35.  CRT LCIA Results for the Aesthetics Impacts Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-187

Natural Gas Prod. Acetaldehyde secondary 2.46e+01 3.24e-04

Fuel Oil #6 Prod. Formaldehyde secondary 2.45e+01 3.23e-04

LPG Production Benzyl chloride secondary 2.24e+01 2.95e-04

Japanese Electric Grid Formaldehyde model/secondary 2.09e+01 2.76e-04

Natural Gas Prod. Benzene secondary 1.18e+01 1.55e-04

Fuel Oil #6 Prod. Ammonia secondary 1.17e+01 1.55e-04

Fuel Oil #2 Prod. Formaldehyde secondary 7.87e+00 1.04e-04

Fuel Oil #2 Prod. Ammonia secondary 6.43e+00 8.49e-05

LPG Production Toluene secondary 6.21e+00 8.19e-05

US electric grid Acrolein model/secondary 6.03e+00 7.96e-05

Fuel Oil #6 Prod. Propionaldehyde secondary 5.87e+00 7.76e-05

LPG Production Carbon disulfide secondary 4.84e+00 6.39e-05

Japanese Electric Grid Acrolein model/secondary 4.81e+00 6.36e-05

US electric grid Benzyl chloride model/secondary 4.78e+00 6.31e-05

Fuel Oil #4 Prod. Acetaldehyde secondary 4.74e+00 6.25e-05

LPG Production Methyl ethyl ketone secondary 3.85e+00 5.08e-05

Japanese Electric Grid Benzyl chloride model/secondary 3.82e+00 5.04e-05

LPG Production Isophorone secondary 3.54e+00 4.67e-05

US electric grid Formaldehyde model/secondary 2.76e+00 3.65e-05

LPG Production Phenol secondary 2.75e+00 3.63e-05

LPG Production Styrene secondary 2.47e+00 3.25e-05

Japanese Electric Grid Toluene model/secondary 2.39e+00 3.15e-05

Fuel Oil #2 Prod. Propionaldehyde secondary 2.28e+00 3.02e-05

LPG Production Naphthalene secondary 1.75e+00 2.31e-05

LPG Production o-xylene secondary 1.33e+00 1.75e-05

Natural Gas Prod. Propionaldehyde secondary 1.26e+00 1.67e-05

Japanese Electric Grid Naphthalene model/secondary 1.11e+00 1.46e-05

US electric grid Carbon disulfide model/secondary 1.04e+00 1.37e-05

Fuel Oil #4 Prod. Formaldehyde secondary 9.18e-01 1.21e-05

LPG Production Cumene secondary 8.89e-01 1.17e-05

Japanese Electric Grid Carbon disulfide model/secondary 8.27e-01 1.09e-05

US electric grid Methyl ethyl ketone model/secondary 8.23e-01 1.09e-05

Fuel Oil #6 Prod. Benzene secondary 7.61e-01 1.00e-05

US electric grid Isophorone model/secondary 7.57e-01 9.99e-06

US electric grid Toluene model/secondary 6.78e-01 8.95e-06

LPG Production Methyl methacrylate secondary 6.71e-01 8.85e-06

Japanese Electric Grid Methyl ethyl ketone model/secondary 6.57e-01 8.67e-06

Japanese Electric Grid Isophorone model/secondary 6.04e-01 7.97e-06

LPG Production Methyl hydrazine secondary 6.00e-01 7.92e-06

Fuel Oil #4 Prod. Ammonia secondary 5.97e-01 7.88e-06

US electric grid Phenol model/secondary 5.89e-01 7.77e-06

US electric grid Styrene model/secondary 5.27e-01 6.96e-06

Natural Gas Prod. Formaldehyde secondary 4.95e-01 6.53e-06

Japanese Electric Grid Phenol model/secondary 4.70e-01 6.20e-06

LPG Production 2-Chloroacetophenone secondary 4.69e-01 6.20e-06

Japanese Electric Grid Styrene model/secondary 4.21e-01 5.56e-06

LPG Production 1,4-Dichlorobenzene secondary 4.12e-01 5.44e-06

Fuel Oil #2 Prod. Benzene secondary 3.96e-01 5.22e-06

Fuel Oil #4 Prod. Propionaldehyde secondary 2.44e-01 3.22e-06

Fuel Oil #6 Prod. Acrolein secondary 2.27e-01 3.00e-06

US electric grid Cumene model/secondary 1.90e-01 2.51e-06
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Table M-35.  CRT LCIA Results for the Aesthetics Impacts Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-188

Fuel Oil #6 Prod. Benzyl chloride secondary 1.80e-01 2.38e-06

LPG Production Chlorobenzene secondary 1.48e-01 1.95e-06

US electric grid Naphthalene model/secondary 1.46e-01 1.93e-06

US electric grid Methyl methacrylate model/secondary 1.43e-01 1.89e-06

US electric grid Methyl hydrazine model/secondary 1.28e-01 1.69e-06

LPG Production Vinyl acetate secondary 1.27e-01 1.68e-06

Japanese Electric Grid Methyl methacrylate model/secondary 1.15e-01 1.51e-06

Japanese Electric Grid Methyl hydrazine model/secondary 1.03e-01 1.35e-06

US electric grid 2-Chloroacetophenone model/secondary 1.00e-01 1.33e-06

Natural Gas Prod. o-xylene secondary 8.89e-02 1.17e-06

Fuel Oil #2 Prod. Acrolein secondary 8.84e-02 1.17e-06

US electric grid Xylene (mixed isomers) model/secondary 8.70e-02 1.15e-06

Natural Gas Prod. Toluene secondary 8.63e-02 1.14e-06

Japanese Electric Grid 2-Chloroacetophenone model/secondary 8.02e-02 1.06e-06

Fuel Oil #2 Prod. Benzyl chloride secondary 7.01e-02 9.26e-07

Japanese Electric Grid Xylene (mixed isomers) model/secondary 6.95e-02 9.17e-07

LPG Production Acetophenone secondary 6.71e-02 8.85e-07

Natural Gas Prod. Acrolein secondary 4.89e-02 6.45e-07

Fuel Oil #6 Prod. Toluene secondary 4.18e-02 5.52e-07

Fuel Oil #6 Prod. Carbon disulfide secondary 3.91e-02 5.16e-07

Natural Gas Prod. Benzyl chloride secondary 3.88e-02 5.12e-07

Fuel Oil #4 Prod. Benzene secondary 3.74e-02 4.94e-07

LPG Production Tetrachloroethylene secondary 3.47e-02 4.59e-07

US electric grid Chlorobenzene model/secondary 3.16e-02 4.17e-07

Fuel Oil #6 Prod. Methyl ethyl ketone secondary 3.10e-02 4.10e-07

Fuel Oil #6 Prod. Isophorone secondary 2.85e-02 3.77e-07

US electric grid Vinyl acetate model/secondary 2.73e-02 3.60e-07

LPG Production 1,1,1-Trichloroethane secondary 2.53e-02 3.34e-07

Japanese Electric Grid Chlorobenzene model/secondary 2.52e-02 3.33e-07

Japanese Electric Grid o-xylene model/secondary 2.48e-02 3.27e-07

LPG Production Chlorine secondary 2.32e-02 3.06e-07

Fuel Oil #6 Prod. Phenol secondary 2.22e-02 2.93e-07

Japanese Electric Grid Vinyl acetate model/secondary 2.17e-02 2.87e-07

Fuel Oil #6 Prod. Styrene secondary 1.99e-02 2.63e-07

Fuel Oil #2 Prod. Toluene secondary 1.89e-02 2.49e-07

US electric grid Benzene model/secondary 1.73e-02 2.28e-07

Fuel Oil #2 Prod. Carbon disulfide secondary 1.52e-02 2.01e-07

US electric grid Acetophenone model/secondary 1.43e-02 1.89e-07

Japanese Electric Grid Benzene model/secondary 1.41e-02 1.87e-07

Japanese Electric Grid 1,1,1-Trichloroethane model/secondary 1.22e-02 1.61e-07

Fuel Oil #2 Prod. Methyl ethyl ketone secondary 1.21e-02 1.59e-07

Japanese Electric Grid Acetophenone model/secondary 1.15e-02 1.51e-07

Fuel Oil #2 Prod. Isophorone secondary 1.11e-02 1.46e-07

LPG Production 1,2-Dichloroethane secondary 1.07e-02 1.42e-07

Fuel Oil #6 Prod. Naphthalene secondary 1.06e-02 1.40e-07

Fuel Oil #4 Prod. Acrolein secondary 9.43e-03 1.24e-07

Natural Gas Prod. Naphthalene secondary 8.83e-03 1.17e-07

Fuel Oil #2 Prod. Phenol secondary 8.63e-03 1.14e-07

Natural Gas Prod. Carbon disulfide secondary 8.40e-03 1.11e-07

Fuel Oil #6 Prod. o-xylene secondary 8.28e-03 1.09e-07

Fuel Oil #2 Prod. Styrene secondary 7.73e-03 1.02e-07
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Table M-35.  CRT LCIA Results for the Aesthetics Impacts Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-189

Fuel Oil #4 Prod. Benzyl chloride secondary 7.48e-03 9.87e-08

US electric grid Tetrachloroethylene model/secondary 7.43e-03 9.81e-08

Fuel Oil #6 Prod. Cumene secondary 7.17e-03 9.46e-08

Natural Gas Prod. Methyl ethyl ketone secondary 6.67e-03 8.81e-08

Natural Gas Prod. Isophorone secondary 6.13e-03 8.10e-08

Japanese Electric Grid Tetrachloroethylene model/secondary 5.94e-03 7.83e-08

US electric grid 1,1,1-Trichloroethane model/secondary 5.79e-03 7.64e-08

Fuel Oil #6 Prod. Methyl methacrylate secondary 5.41e-03 7.14e-08

Fuel Oil #2 Prod. Naphthalene secondary 5.24e-03 6.92e-08

Fuel Oil #6 Prod. Methyl hydrazine secondary 4.84e-03 6.39e-08

Natural Gas Prod. Phenol secondary 4.77e-03 6.30e-08

Natural Gas Prod. Styrene secondary 4.28e-03 5.65e-08

Fuel Oil #2 Prod. o-xylene secondary 3.99e-03 5.27e-08

Fuel Oil #6 Prod. 2-Chloroacetophenone secondary 3.79e-03 5.00e-08

Natural Gas Prod. 1,4-Dichlorobenzene secondary 3.71e-03 4.90e-08

LPG Production Dichloromethane secondary 3.04e-03 4.01e-08

Fuel Oil #2 Prod. Cumene secondary 2.79e-03 3.68e-08

Fuel Oil #6 Prod. 1,4-Dichlorobenzene secondary 2.36e-03 3.11e-08

US electric grid 1,2-Dichloroethane model/secondary 2.30e-03 3.03e-08

Fuel Oil #2 Prod. Methyl methacrylate secondary 2.10e-03 2.78e-08

Natural Gas Prod. Chlorine secondary 2.06e-03 2.72e-08

Fuel Oil #4 Prod. Toluene secondary 1.89e-03 2.49e-08

Fuel Oil #2 Prod. Methyl hydrazine secondary 1.88e-03 2.48e-08

Japanese Electric Grid 1,2-Dichloroethane model/secondary 1.83e-03 2.42e-08

Fuel Oil #4 Prod. Carbon disulfide secondary 1.62e-03 2.14e-08

Natural Gas Prod. Cumene secondary 1.54e-03 2.03e-08

Fuel Oil #2 Prod. 2-Chloroacetophenone secondary 1.47e-03 1.94e-08

Fuel Oil #4 Prod. Methyl ethyl ketone secondary 1.29e-03 1.70e-08

Fuel Oil #2 Prod. 1,4-Dichlorobenzene secondary 1.22e-03 1.62e-08

Fuel Oil #6 Prod. Chlorobenzene secondary 1.19e-03 1.57e-08

Fuel Oil #4 Prod. Isophorone secondary 1.18e-03 1.56e-08

US electric grid o-xylene model/secondary 1.17e-03 1.55e-08

Natural Gas Prod. Methyl methacrylate secondary 1.16e-03 1.54e-08

Natural Gas Prod. Methyl hydrazine secondary 1.04e-03 1.37e-08

Fuel Oil #6 Prod. Vinyl acetate secondary 1.03e-03 1.36e-08

Fuel Oil #4 Prod. Phenol secondary 9.20e-04 1.21e-08

Fuel Oil #4 Prod. Styrene secondary 8.25e-04 1.09e-08

Natural Gas Prod. 2-Chloroacetophenone secondary 8.14e-04 1.07e-08

US electric grid Dichloromethane model/secondary 6.50e-04 8.58e-09

LPG Production Chloroform secondary 6.09e-04 8.04e-09

Fuel Oil #6 Prod. Acetophenone secondary 5.41e-04 7.14e-09

Japanese Electric Grid Dichloromethane model/secondary 5.19e-04 6.85e-09

Fuel Oil #4 Prod. Naphthalene secondary 5.05e-04 6.67e-09

Fuel Oil #2 Prod. Chlorobenzene secondary 4.63e-04 6.11e-09

Fuel Oil #2 Prod. Vinyl acetate secondary 4.00e-04 5.28e-09

Fuel Oil #4 Prod. o-xylene secondary 3.89e-04 5.13e-09

Fuel Oil #4 Prod. Cumene secondary 2.97e-04 3.92e-09

Fuel Oil #6 Prod. Tetrachloroethylene secondary 2.80e-04 3.70e-09

Natural Gas Prod. Chlorobenzene secondary 2.56e-04 3.38e-09

Fuel Oil #4 Prod. Methyl methacrylate secondary 2.24e-04 2.96e-09

Natural Gas Prod. Vinyl acetate secondary 2.21e-04 2.92e-09
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Table M-35.  CRT LCIA Results for the Aesthetics Impacts Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-190

Fuel Oil #2 Prod. Acetophenone secondary 2.10e-04 2.78e-09

Fuel Oil #6 Prod. 1,1,1-Trichloroethane secondary 2.04e-04 2.70e-09

Fuel Oil #4 Prod. Methyl hydrazine secondary 2.01e-04 2.65e-09

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary 1.57e-04 2.07e-09

US electric grid Chloroform model/secondary 1.30e-04 1.72e-09

Fuel Oil #6 Prod. Chlorine secondary 1.29e-04 1.70e-09

Natural Gas Prod. Acetophenone secondary 1.16e-04 1.54e-09

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary 1.16e-04 1.53e-09

Fuel Oil #2 Prod. Tetrachloroethylene secondary 1.09e-04 1.44e-09

Japanese Electric Grid Chloroform model/secondary 1.04e-04 1.37e-09

Fuel Oil #6 Prod. 1,2-Dichloroethane secondary 8.66e-05 1.14e-09

Fuel Oil #2 Prod. 1,1,1-Trichloroethane secondary 7.94e-05 1.05e-09

Fuel Oil #2 Prod. Chlorine secondary 6.80e-05 8.97e-10

Natural Gas Prod. Tetrachloroethylene secondary 6.03e-05 7.96e-10

Fuel Oil #4 Prod. Chlorobenzene secondary 4.94e-05 6.52e-10

Natural Gas Prod. 1,1,1-Trichloroethane secondary 4.39e-05 5.79e-10

Fuel Oil #4 Prod. Vinyl acetate secondary 4.26e-05 5.63e-10

Fuel Oil #2 Prod. 1,2-Dichloroethane secondary 3.37e-05 4.44e-10

Fuel Oil #6 Prod. Dichloromethane secondary 2.45e-05 3.24e-10

Fuel Oil #4 Prod. Acetophenone secondary 2.24e-05 2.96e-10

Natural Gas Prod. 1,2-Dichloroethane secondary 1.86e-05 2.46e-10

Fuel Oil #4 Prod. Tetrachloroethylene secondary 1.16e-05 1.53e-10

Fuel Oil #2 Prod. Dichloromethane secondary 9.53e-06 1.26e-10

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary 8.47e-06 1.12e-10

Fuel Oil #4 Prod. Chlorine secondary 6.40e-06 8.44e-11

Natural Gas Prod. Dichloromethane secondary 5.27e-06 6.96e-11

Fuel Oil #6 Prod. Chloroform secondary 4.91e-06 6.48e-11

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary 3.59e-06 4.74e-11

Fuel Oil #2 Prod. Chloroform secondary 1.91e-06 2.52e-11

Natural Gas Prod. Chloroform secondary 1.06e-06 1.39e-11

Fuel Oil #4 Prod. Dichloromethane secondary 1.02e-06 1.34e-11

Fuel Oil #4 Prod. Chloroform secondary 2.04e-07 2.69e-12

Total Manufacturing 7.41e+06 9.78e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Acetaldehyde model/secondary 1.90e+05 2.50e+00

US electric grid Propionaldehyde model/secondary 9.76e+03 1.29e-01

US electric grid Acrolein model/secondary 3.78e+02 4.99e-03

US electric grid Benzyl chloride model/secondary 3.00e+02 3.96e-03

US electric grid Formaldehyde model/secondary 1.73e+02 2.29e-03

US electric grid Carbon disulfide model/secondary 6.49e+01 8.57e-04

US electric grid Methyl ethyl ketone model/secondary 5.16e+01 6.81e-04

US electric grid Isophorone model/secondary 4.74e+01 6.26e-04

US electric grid Toluene model/secondary 4.25e+01 5.61e-04

US electric grid Phenol model/secondary 3.69e+01 4.87e-04

US electric grid Styrene model/secondary 3.30e+01 4.36e-04

US electric grid Cumene model/secondary 1.19e+01 1.57e-04

US electric grid Naphthalene model/secondary 9.16e+00 1.21e-04

US electric grid Methyl methacrylate model/secondary 8.99e+00 1.19e-04

US electric grid Methyl hydrazine model/secondary 8.04e+00 1.06e-04

US electric grid 2-Chloroacetophenone model/secondary 6.29e+00 8.31e-05

US electric grid Xylene (mixed isomers) model/secondary 5.45e+00 7.20e-05
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Table M-35.  CRT LCIA Results for the Aesthetics Impacts Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-191

US electric grid Chlorobenzene model/secondary 1.98e+00 2.61e-05

US electric grid Vinyl acetate model/secondary 1.71e+00 2.25e-05

US electric grid Benzene model/secondary 1.08e+00 1.43e-05

US electric grid Acetophenone model/secondary 8.99e-01 1.19e-05

US electric grid Tetrachloroethylene model/secondary 4.66e-01 6.15e-06

US electric grid 1,1,1-Trichloroethane model/secondary 3.63e-01 4.79e-06

US electric grid 1,2-Dichloroethane model/secondary 1.44e-01 1.90e-06

US electric grid o-xylene model/secondary 7.33e-02 9.68e-07

US electric grid Dichloromethane model/secondary 4.07e-02 5.38e-07

US electric grid Chloroform model/secondary 8.16e-03 1.08e-07

Total Use, Maintenance and Repair 2.01e+05 2.65e+00

End-of-life Life-cycle Stage

CRT landfilling Hydrogen sulfide primary 5.37e+02 7.09e-03

LPG Production Hydrogen sulfide secondary 6.17e+01 8.14e-04

US electric grid Acetaldehyde model/secondary 1.90e+01 2.51e-04

US electric grid Propionaldehyde model/secondary 9.76e-01 1.29e-05

LPG Production Acetaldehyde secondary 1.22e-01 1.61e-06

CRT landfilling Toluene primary 7.98e-02 1.05e-06

CRT landfilling Xylene (mixed isomers) primary 4.07e-02 5.37e-07

US electric grid Acrolein model/secondary 3.78e-02 4.99e-07

US electric grid Benzyl chloride model/secondary 3.00e-02 3.96e-07

LPG Production Formaldehyde secondary 2.07e-02 2.73e-07

LPG Production Ammonia secondary 1.88e-02 2.49e-07

US electric grid Formaldehyde model/secondary 1.73e-02 2.29e-07

US electric grid Carbon disulfide model/secondary 6.50e-03 8.57e-08

LPG Production Propionaldehyde secondary 6.28e-03 8.30e-08

CRT landfilling Benzene primary 6.28e-03 8.29e-08

US electric grid Methyl ethyl ketone model/secondary 5.16e-03 6.81e-08

US electric grid Isophorone model/secondary 4.74e-03 6.26e-08

US electric grid Toluene model/secondary 4.25e-03 5.61e-08

US electric grid Phenol model/secondary 3.69e-03 4.87e-08

US electric grid Styrene model/secondary 3.31e-03 4.36e-08

US electric grid Cumene model/secondary 1.19e-03 1.57e-08

LPG Production Benzene secondary 1.15e-03 1.52e-08

US electric grid Naphthalene model/secondary 9.17e-04 1.21e-08

US electric grid Methyl methacrylate model/secondary 8.99e-04 1.19e-08

US electric grid Methyl hydrazine model/secondary 8.05e-04 1.06e-08

US electric grid 2-Chloroacetophenone model/secondary 6.30e-04 8.31e-09

US electric grid Xylene (mixed isomers) model/secondary 5.45e-04 7.20e-09

CRT Incineration Trichloroethylene secondary 3.77e-04 4.98e-09

CRT landfilling Trichloroethylene primary 3.52e-04 4.64e-09

LPG Production Acrolein secondary 2.43e-04 3.21e-09

US electric grid Chlorobenzene model/secondary 1.98e-04 2.61e-09

LPG Production Benzyl chloride secondary 1.93e-04 2.55e-09

US electric grid Vinyl acetate model/secondary 1.71e-04 2.26e-09

CRT landfilling Tetrachloroethylene primary 1.65e-04 2.18e-09

US electric grid Benzene model/secondary 1.08e-04 1.43e-09

US electric grid Acetophenone model/secondary 8.99e-05 1.19e-09

CRT landfilling 1,2-Dichloroethane primary 5.49e-05 7.25e-10

LPG Production Toluene secondary 5.36e-05 7.07e-10



APPENDIX M

Table M-35.  CRT LCIA Results for the Aesthetics Impacts Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-192

US electric grid Tetrachloroethylene model/secondary 4.66e-05 6.15e-10

LPG Production Carbon disulfide secondary 4.18e-05 5.52e-10

US electric grid 1,1,1-Trichloroethane model/secondary 3.63e-05 4.79e-10

LPG Production Methyl ethyl ketone secondary 3.32e-05 4.38e-10

LPG Production Isophorone secondary 3.05e-05 4.03e-10

LPG Production Phenol secondary 2.37e-05 3.13e-10

LPG Production Styrene secondary 2.13e-05 2.81e-10

LPG Production Naphthalene secondary 1.51e-05 1.99e-10

US electric grid 1,2-Dichloroethane model/secondary 1.44e-05 1.90e-10

LPG Production o-xylene secondary 1.14e-05 1.51e-10

LPG Production Cumene secondary 7.67e-06 1.01e-10

US electric grid o-xylene model/secondary 7.34e-06 9.69e-11

LPG Production Methyl methacrylate secondary 5.79e-06 7.64e-11

LPG Production Methyl hydrazine secondary 5.18e-06 6.84e-11

US electric grid Dichloromethane model/secondary 4.08e-06 5.38e-11

LPG Production 2-Chloroacetophenone secondary 4.05e-06 5.35e-11

LPG Production 1,4-Dichlorobenzene secondary 3.56e-06 4.70e-11

CRT landfilling Dichloromethane primary 3.43e-06 4.52e-11

CRT landfilling Chloroform primary 2.11e-06 2.79e-11

CRT Incineration Carbon tetrachloride secondary 1.66e-06 2.20e-11

CRT landfilling Carbon tetrachloride primary 1.55e-06 2.05e-11

LPG Production Chlorobenzene secondary 1.27e-06 1.68e-11

LPG Production Vinyl acetate secondary 1.10e-06 1.45e-11

US electric grid Chloroform model/secondary 8.16e-07 1.08e-11

LPG Production Acetophenone secondary 5.79e-07 7.64e-12

LPG Production Tetrachloroethylene secondary 3.00e-07 3.96e-12

LPG Production 1,1,1-Trichloroethane secondary 2.18e-07 2.88e-12

LPG Production Chlorine secondary 2.00e-07 2.64e-12

LPG Production 1,2-Dichloroethane secondary 9.26e-08 1.22e-12

LPG Production Dichloromethane secondary 2.62e-08 3.46e-13

LPG Production Chloroform secondary 5.25e-09 6.94e-14

Natural Gas Prod. Chloroform secondary -5.29e-07 -6.99e-12

Fuel Oil #4 Prod. Chloroform secondary -2.19e-06 -2.89e-11

Natural Gas Prod. Dichloromethane secondary -2.64e-06 -3.49e-11

Natural Gas Prod. 1,2-Dichloroethane secondary -9.33e-06 -1.23e-10

Fuel Oil #4 Prod. Dichloromethane secondary -1.09e-05 -1.44e-10

Natural Gas Prod. 1,1,1-Trichloroethane secondary -2.20e-05 -2.91e-10

Natural Gas Prod. Tetrachloroethylene secondary -3.02e-05 -3.99e-10

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary -3.86e-05 -5.09e-10

Natural Gas Prod. Acetophenone secondary -5.83e-05 -7.70e-10

Fuel Oil #4 Prod. Chlorine secondary -6.88e-05 -9.08e-10

CRT Incineration Chlorine secondary -8.44e-05 -1.11e-09

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary -9.10e-05 -1.20e-09

Natural Gas Prod. Vinyl acetate secondary -1.11e-04 -1.46e-09

Fuel Oil #4 Prod. Tetrachloroethylene secondary -1.25e-04 -1.65e-09

Natural Gas Prod. Chlorobenzene secondary -1.28e-04 -1.69e-09

CRT Incineration Chloroform secondary -1.33e-04 -1.76e-09

Fuel Oil #4 Prod. Acetophenone secondary -2.41e-04 -3.18e-09

Natural Gas Prod. 2-Chloroacetophenone secondary -4.08e-04 -5.39e-09

Fuel Oil #4 Prod. Vinyl acetate secondary -4.58e-04 -6.05e-09

Natural Gas Prod. Methyl hydrazine secondary -5.22e-04 -6.89e-09
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Table M-35.  CRT LCIA Results for the Aesthetics Impacts Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-193

Fuel Oil #4 Prod. Chlorobenzene secondary -5.31e-04 -7.00e-09

Natural Gas Prod. Methyl methacrylate secondary -5.83e-04 -7.70e-09

CRT Incineration Dichloromethane secondary -6.72e-04 -8.87e-09

Natural Gas Prod. Cumene secondary -7.73e-04 -1.02e-08

Natural Gas Prod. Chlorine secondary -1.03e-03 -1.37e-08

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary -1.25e-03 -1.64e-08

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary -1.69e-03 -2.23e-08

Natural Gas Prod. 1,4-Dichlorobenzene secondary -1.86e-03 -2.46e-08

Natural Gas Prod. Styrene secondary -2.14e-03 -2.83e-08

Fuel Oil #4 Prod. Methyl hydrazine secondary -2.16e-03 -2.85e-08

CRT Incineration 1,2-Dichloroethane secondary -2.33e-03 -3.07e-08

Natural Gas Prod. Phenol secondary -2.39e-03 -3.16e-08

Fuel Oil #4 Prod. Methyl methacrylate secondary -2.41e-03 -3.18e-08

Natural Gas Prod. Isophorone secondary -3.08e-03 -4.06e-08

Fuel Oil #4 Prod. Cumene secondary -3.20e-03 -4.22e-08

Natural Gas Prod. Methyl ethyl ketone secondary -3.35e-03 -4.42e-08

Fuel Oil #4 Prod. o-xylene secondary -4.18e-03 -5.52e-08

Natural Gas Prod. Carbon disulfide secondary -4.21e-03 -5.56e-08

Natural Gas Prod. Naphthalene secondary -4.43e-03 -5.84e-08

Fuel Oil #4 Prod. Naphthalene secondary -5.43e-03 -7.17e-08

CRT Incineration 1,1,1-Trichloroethane secondary -5.62e-03 -7.42e-08

CRT Incineration Tetrachloroethylene secondary -7.54e-03 -9.96e-08

Fuel Oil #4 Prod. Styrene secondary -8.87e-03 -1.17e-07

Fuel Oil #4 Prod. Phenol secondary -9.89e-03 -1.31e-07

Fuel Oil #4 Prod. Isophorone secondary -1.27e-02 -1.68e-07

Fuel Oil #4 Prod. Methyl ethyl ketone secondary -1.38e-02 -1.83e-07

CRT Incineration Acetophenone secondary -1.49e-02 -1.97e-07

Fuel Oil #4 Prod. Carbon disulfide secondary -1.74e-02 -2.30e-07

Natural Gas Prod. Benzyl chloride secondary -1.94e-02 -2.57e-07

Fuel Oil #4 Prod. Toluene secondary -2.03e-02 -2.68e-07

Natural Gas Prod. Acrolein secondary -2.45e-02 -3.24e-07

CRT Incineration Vinyl acetate secondary -2.83e-02 -3.74e-07

CRT Incineration Chlorobenzene secondary -3.28e-02 -4.33e-07

Natural Gas Prod. Toluene secondary -4.33e-02 -5.71e-07

Natural Gas Prod. o-xylene secondary -4.46e-02 -5.89e-07

CRT Incineration Xylene (mixed isomers) secondary -5.26e-02 -6.95e-07

Fuel Oil #4 Prod. Benzyl chloride secondary -8.04e-02 -1.06e-06

Fuel Oil #4 Prod. Acrolein secondary -1.01e-01 -1.34e-06

CRT Incineration Methyl hydrazine secondary -1.33e-01 -1.76e-06

CRT Incineration Naphthalene secondary -1.38e-01 -1.82e-06

CRT Incineration Methyl methacrylate secondary -1.49e-01 -1.97e-06

CRT Incineration Cumene secondary -1.97e-01 -2.61e-06

Natural Gas Prod. Formaldehyde secondary -2.48e-01 -3.28e-06

Fuel Oil #4 Prod. Benzene secondary -4.02e-01 -5.31e-06

CRT Incineration Benzene secondary -4.93e-01 -6.51e-06

CRT Incineration Styrene secondary -5.48e-01 -7.23e-06

CRT Incineration Phenol secondary -6.11e-01 -8.07e-06

Natural Gas Prod. Propionaldehyde secondary -6.33e-01 -8.36e-06

CRT Incineration Toluene secondary -6.67e-01 -8.81e-06

CRT Incineration Isophorone secondary -7.86e-01 -1.04e-05

CRT Incineration Methyl ethyl ketone secondary -8.55e-01 -1.13e-05
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Table M-35.  CRT LCIA Results for the Aesthetics Impacts Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-194

CRT Incineration Carbon disulfide secondary -1.08e+00 -1.42e-05

Fuel Oil #4 Prod. Propionaldehyde secondary -2.62e+00 -3.46e-05

CRT Incineration Benzyl chloride secondary -4.97e+00 -6.56e-05

Natural Gas Prod. Benzene secondary -5.89e+00 -7.78e-05

CRT Incineration Acrolein secondary -6.26e+00 -8.27e-05

Fuel Oil #4 Prod. Ammonia secondary -6.41e+00 -8.47e-05

CRT Incineration Formaldehyde secondary -7.98e+00 -1.05e-04

Fuel Oil #4 Prod. Formaldehyde secondary -9.86e+00 -1.30e-04

Natural Gas Prod. Acetaldehyde secondary -1.23e+01 -1.63e-04

CRT Incineration Ammonia secondary -2.08e+01 -2.75e-04

Fuel Oil #4 Prod. Acetaldehyde secondary -5.09e+01 -6.72e-04

Natural Gas Prod. Hydrogen sulfide secondary -7.86e+01 -1.04e-03

Natural Gas Prod. Ammonia secondary -7.87e+01 -1.04e-03

CRT Incineration Propionaldehyde secondary -1.62e+02 -2.14e-03

CRT Incineration Hydrogen sulfide secondary -1.42e+03 -1.88e-02

CRT Incineration Acetaldehyde secondary -4.15e-02

Fuel Oil #4 Prod. Hydrogen sulfide secondary -2.97e+04 -3.92e-01

Total End-of-life -3.41e+04 -4.50e-01

Total All Life-cycle Stages 7.58e+06 1.00e+02
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M-195

Table M-36.  LCD LCIA Results for the Aesthetics Impact Category
Process Group Material LCI Data Type Odor (m3) % of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Hydrogen sulfide secondary 1.55e+04 3.08e-01

Natural Gas Prod. Ammonia secondary 1.10e+04 2.17e-01

Natural Gas Prod. Hydrogen sulfide secondary 1.10e+04 2.17e-01

Polycarbonate Production Ethanethiol secondary 5.87e+03 1.16e-01

PMMA Sheet Prod. Ethanethiol secondary 4.37e+03 8.66e-02

PMMA Sheet Prod. Hydrogen sulfide secondary 3.58e+03 7.09e-02

Aluminum Prod. Hydrogen sulfide secondary 3.27e+03 6.48e-02

Polycarbonate Production Hydrogen sulfide secondary 2.40e+03 4.77e-02

Natural Gas Prod. Acetaldehyde secondary 1.72e+03 3.40e-02

Steel Prod., cold-rolled, semi-finished Acetaldehyde secondary 1.22e+03 2.41e-02

Natural Gas Prod. Benzene secondary 8.21e+02 1.63e-02

PET Resin Production Hydrogen sulfide secondary 2.12e+02 4.19e-03

Styrene-butadiene Copolymer Prod. Hydrogen sulfide secondary 2.11e+02 4.18e-03

Steel Prod., cold-rolled, semi-finished Ammonia secondary 2.03e+02 4.03e-03

Natural Gas Prod. Propionaldehyde secondary 8.82e+01 1.75e-03

Aluminum Prod. Acetic acid secondary 4.23e+01 8.38e-04

Natural Gas Prod. Formaldehyde secondary 3.46e+01 6.85e-04

Steel Prod., cold-rolled, semi-finished Acetic acid secondary 2.70e+01 5.35e-04

Steel Prod., cold-rolled, semi-finished Phenol secondary 2.36e+01 4.69e-04

Aluminum Prod. Xylene (mixed isomers) secondary 1.13e+01 2.24e-04

PMMA Sheet Prod. Ammonia secondary 8.07e+00 1.60e-04

Steel Prod., cold-rolled, semi-finished Toluene secondary 6.35e+00 1.26e-04

Natural Gas Prod. o-xylene secondary 6.21e+00 1.23e-04

Natural Gas Prod. Toluene secondary 6.03e+00 1.19e-04

Aluminum Prod. Toluene secondary 5.16e+00 1.02e-04

Steel Prod., cold-rolled, semi-finished Xylene (mixed isomers) secondary 4.40e+00 8.73e-05

Steel Prod., cold-rolled, semi-finished Formaldehyde secondary 3.63e+00 7.20e-05

Natural Gas Prod. Acrolein secondary 3.41e+00 6.77e-05

Aluminum Prod. Ammonia secondary 3.36e+00 6.66e-05

Natural Gas Prod. Benzyl chloride secondary 2.71e+00 5.37e-05

Polycarbonate Production Chlorine secondary 1.12e+00 2.23e-05

Steel Prod., cold-rolled, semi-finished Ethanol secondary 1.02e+00 2.02e-05

PMMA Sheet Prod. Chlorine secondary 8.36e-01 1.66e-05

Natural Gas Prod. Naphthalene secondary 6.17e-01 1.22e-05

Natural Gas Prod. Carbon disulfide secondary 5.87e-01 1.16e-05

Natural Gas Prod. Methyl ethyl ketone secondary 4.66e-01 9.24e-06

Natural Gas Prod. Isophorone secondary 4.28e-01 8.50e-06

PET Resin Production Chlorine secondary 3.95e-01 7.84e-06

Styrene-butadiene Copolymer Prod. Chlorine secondary 3.94e-01 7.81e-06

Natural Gas Prod. Phenol secondary 3.33e-01 6.61e-06

Natural Gas Prod. Styrene secondary 2.99e-01 5.92e-06

Natural Gas Prod. 1,4-Dichlorobenzene secondary 2.59e-01 5.14e-06

Steel Prod., cold-rolled, semi-finished Methanol secondary 2.02e-01 4.00e-06

Natural Gas Prod. Chlorine secondary 1.44e-01 2.86e-06

Steel Prod., cold-rolled, semi-finished Benzene secondary 1.27e-01 2.51e-06

Natural Gas Prod. Cumene secondary 1.08e-01 2.13e-06

PET Resin Production Ammonia secondary 9.10e-02 1.80e-06

Styrene-butadiene Copolymer Prod. Ammonia secondary 9.06e-02 1.80e-06

Natural Gas Prod. Methyl methacrylate secondary 8.13e-02 1.61e-06

Natural Gas Prod. Methyl hydrazine secondary 7.27e-02 1.44e-06
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Table M-36.  LCD LCIA Results for the Aesthetics Impact Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-196

Natural Gas Prod. 2-Chloroacetophenone secondary 5.69e-02 1.13e-06

Aluminum Prod. Phenol secondary 3.82e-02 7.58e-07

Steel Prod., cold-rolled, semi-finished Naphthalene secondary 3.65e-02 7.24e-07

Aluminum Prod. Benzene secondary 2.23e-02 4.43e-07

Natural Gas Prod. Chlorobenzene secondary 1.79e-02 3.54e-07

Natural Gas Prod. Vinyl acetate secondary 1.54e-02 3.06e-07

Natural Gas Prod. Acetophenone secondary 8.13e-03 1.61e-07

Steel Prod., cold-rolled, semi-finished Acetone secondary 4.53e-03 8.99e-08

Natural Gas Prod. Tetrachloroethylene secondary 4.21e-03 8.35e-08

Natural Gas Prod. 1,1,1-Trichloroethane secondary 3.07e-03 6.08e-08

Natural Gas Prod. 1,2-Dichloroethane secondary 1.30e-03 2.58e-08

Natural Gas Prod. Dichloromethane secondary 3.68e-04 7.30e-09

Steel Prod., cold-rolled, semi-finished Isopropylpropionate secondary 3.10e-04 6.16e-09

Natural Gas Prod. Chloroform secondary 7.38e-05 1.46e-09

Steel Prod., cold-rolled, semi-finished Chlorine secondary 3.98e-05 7.90e-10

Steel Prod., cold-rolled, semi-finished Propionaldehyde secondary 2.17e-05 4.31e-10

Total Materials Processing 6.16e+04 1.22e+00

Manufacturing Life-cycle Stage

Monitor/module Phosphine primary 4.48e+06 8.89e+01

LPG Production Hydrogen sulfide secondary 3.43e+05 6.80e+00

Monitor/module Ammonia primary 6.24e+04 1.24e+00

Monitor/module Acetic acid primary 2.23e+04 4.42e-01

Japanese Electric Grid Acetaldehyde model/secondary 8.13e+03 1.61e-01

Fuel Oil #4 Prod. Hydrogen sulfide secondary 4.26e+03 8.44e-02

Fuel Oil #6 Prod. Hydrogen sulfide secondary 2.52e+03 5.00e-02

Fuel Oil #2 Prod. Hydrogen sulfide secondary 1.10e+03 2.18e-02

LPG Production Acetaldehyde secondary 6.79e+02 1.35e-02

Japanese Electric Grid Propionaldehyde model/secondary 4.18e+02 8.30e-03

US electric grid Acetaldehyde model/secondary 3.67e+02 7.29e-03

Natural Gas Prod. Ammonia secondary 2.47e+02 4.91e-03

Natural Gas Prod. Hydrogen sulfide secondary 2.47e+02 4.90e-03

LPG Production Formaldehyde secondary 1.15e+02 2.28e-03

LPG Production Ammonia secondary 1.05e+02 2.08e-03

Panel components Toluene primary 9.09e+01 1.80e-03

Backlight Ethanol primary 7.24e+01 1.44e-03

Japanese Electric Grid Formaldehyde model/secondary 7.02e+01 1.39e-03

Natural Gas Prod. Acetaldehyde secondary 3.87e+01 7.68e-04

PWB Mfg. Formaldehyde model/secondary 3.50e+01 6.94e-04

LPG Production Propionaldehyde secondary 3.49e+01 6.93e-04

US electric grid Propionaldehyde model/secondary 1.89e+01 3.75e-04

Natural Gas Prod. Benzene secondary 1.85e+01 3.67e-04

Japanese Electric Grid Acrolein model/secondary 1.62e+01 3.21e-04

Japanese Electric Grid Benzyl chloride model/secondary 1.28e+01 2.55e-04

Japanese Electric Grid Toluene model/secondary 8.03e+00 1.59e-04

Fuel Oil #4 Prod. Acetaldehyde secondary 7.30e+00 1.45e-04

LPG Production Benzene secondary 6.39e+00 1.27e-04

Fuel Oil #6 Prod. Acetaldehyde secondary 3.89e+00 7.71e-05

Japanese Electric Grid Naphthalene model/secondary 3.73e+00 7.39e-05

Japanese Electric Grid Carbon disulfide model/secondary 2.78e+00 5.52e-05

Monitor/module Acetone primary 2.59e+00 5.14e-05

Japanese Electric Grid Methyl ethyl ketone model/secondary 2.21e+00 4.38e-05
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M-197

Fuel Oil #2 Prod. Acetaldehyde secondary 2.07e+00 4.11e-05

Japanese Electric Grid Isophorone model/secondary 2.03e+00 4.03e-05

Natural Gas Prod. Propionaldehyde secondary 1.99e+00 3.95e-05

Japanese Electric Grid Phenol model/secondary 1.58e+00 3.13e-05

Japanese Electric Grid Styrene model/secondary 1.42e+00 2.81e-05

Fuel Oil #4 Prod. Formaldehyde secondary 1.41e+00 2.80e-05

LPG Production Acrolein secondary 1.35e+00 2.68e-05

Panel components Methyl ethyl ketone primary 1.08e+00 2.14e-05

LPG Production Benzyl chloride secondary 1.07e+00 2.13e-05

Fuel Oil #4 Prod. Ammonia secondary 9.19e-01 1.82e-05

Fuel Oil #6 Prod. Formaldehyde secondary 8.33e-01 1.65e-05

Natural Gas Prod. Formaldehyde secondary 7.80e-01 1.55e-05

US electric grid Acrolein model/secondary 7.31e-01 1.45e-05

US electric grid Benzyl chloride model/secondary 5.80e-01 1.15e-05

Fuel Oil #6 Prod. Ammonia secondary 4.00e-01 7.93e-06

Japanese Electric Grid Methyl methacrylate model/secondary 3.85e-01 7.64e-06

Fuel Oil #4 Prod. Propionaldehyde secondary 3.75e-01 7.44e-06

Fuel Oil #2 Prod. Formaldehyde secondary 3.67e-01 7.29e-06

Japanese Electric Grid Methyl hydrazine model/secondary 3.45e-01 6.84e-06

US electric grid Formaldehyde model/secondary 3.35e-01 6.65e-06

Fuel Oil #2 Prod. Ammonia secondary 3.00e-01 5.95e-06

LPG Production Toluene secondary 2.98e-01 5.91e-06

Japanese Electric Grid 2-Chloroacetophenone model/secondary 2.70e-01 5.35e-06

Japanese Electric Grid Xylene (mixed isomers) model/secondary 2.34e-01 4.63e-06

LPG Production Carbon disulfide secondary 2.32e-01 4.61e-06

Fuel Oil #6 Prod. Propionaldehyde secondary 2.00e-01 3.97e-06

LPG Production Methyl ethyl ketone secondary 1.85e-01 3.66e-06

LPG Production Isophorone secondary 1.70e-01 3.36e-06

Natural Gas Prod. o-xylene secondary 1.40e-01 2.78e-06

Natural Gas Prod. Toluene secondary 1.36e-01 2.70e-06

LPG Production Phenol secondary 1.32e-01 2.62e-06

US electric grid Carbon disulfide model/secondary 1.26e-01 2.49e-06

LPG Production Styrene secondary 1.18e-01 2.35e-06

Fuel Oil #2 Prod. Propionaldehyde secondary 1.07e-01 2.11e-06

US electric grid Methyl ethyl ketone model/secondary 9.98e-02 1.98e-06

US electric grid Isophorone model/secondary 9.18e-02 1.82e-06

Japanese Electric Grid Chlorobenzene model/secondary 8.48e-02 1.68e-06

LPG Production Naphthalene secondary 8.39e-02 1.66e-06

Japanese Electric Grid o-xylene model/secondary 8.34e-02 1.65e-06

US electric grid Toluene model/secondary 8.22e-02 1.63e-06

Natural Gas Prod. Acrolein secondary 7.71e-02 1.53e-06

Japanese Electric Grid Vinyl acetate model/secondary 7.31e-02 1.45e-06

US electric grid Phenol model/secondary 7.14e-02 1.42e-06

US electric grid Styrene model/secondary 6.40e-02 1.27e-06

LPG Production o-xylene secondary 6.36e-02 1.26e-06

Natural Gas Prod. Benzyl chloride secondary 6.11e-02 1.21e-06

Panel components Ethylacetate primary 5.82e-02 1.15e-06

Fuel Oil #4 Prod. Benzene secondary 5.77e-02 1.14e-06

Japanese Electric Grid Benzene model/secondary 4.76e-02 9.43e-07

LPG Production Cumene secondary 4.26e-02 8.45e-07

Japanese Electric Grid 1,1,1-Trichloroethane model/secondary 4.11e-02 8.15e-07
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Table M-36.  LCD LCIA Results for the Aesthetics Impact Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-198

Japanese Electric Grid Acetophenone model/secondary 3.85e-02 7.64e-07

LPG Production Methyl methacrylate secondary 3.22e-02 6.38e-07

LPG Production Methyl hydrazine secondary 2.88e-02 5.71e-07

Fuel Oil #6 Prod. Benzene secondary 2.59e-02 5.13e-07

US electric grid Cumene model/secondary 2.31e-02 4.57e-07

LPG Production 2-Chloroacetophenone secondary 2.25e-02 4.47e-07

Japanese Electric Grid Tetrachloroethylene model/secondary 2.00e-02 3.96e-07

LPG Production 1,4-Dichlorobenzene secondary 1.98e-02 3.92e-07

Fuel Oil #2 Prod. Benzene secondary 1.85e-02 3.66e-07

US electric grid Naphthalene model/secondary 1.77e-02 3.52e-07

US electric grid Methyl methacrylate model/secondary 1.74e-02 3.45e-07

US electric grid Methyl hydrazine model/secondary 1.56e-02 3.09e-07

Fuel Oil #4 Prod. Acrolein secondary 1.45e-02 2.88e-07

Natural Gas Prod. Naphthalene secondary 1.39e-02 2.76e-07

Natural Gas Prod. Carbon disulfide secondary 1.32e-02 2.63e-07

US electric grid 2-Chloroacetophenone model/secondary 1.22e-02 2.42e-07

Fuel Oil #4 Prod. Benzyl chloride secondary 1.15e-02 2.28e-07

US electric grid Xylene (mixed isomers) model/secondary 1.06e-02 2.09e-07

Natural Gas Prod. Methyl ethyl ketone secondary 1.05e-02 2.09e-07

Natural Gas Prod. Isophorone secondary 9.67e-03 1.92e-07

Fuel Oil #6 Prod. Acrolein secondary 7.74e-03 1.54e-07

Natural Gas Prod. Phenol secondary 7.52e-03 1.49e-07

LPG Production Chlorobenzene secondary 7.08e-03 1.40e-07

Natural Gas Prod. Styrene secondary 6.74e-03 1.34e-07

Japanese Electric Grid 1,2-Dichloroethane model/secondary 6.17e-03 1.22e-07

Fuel Oil #6 Prod. Benzyl chloride secondary 6.14e-03 1.22e-07

LPG Production Vinyl acetate secondary 6.11e-03 1.21e-07

Natural Gas Prod. 1,4-Dichlorobenzene secondary 5.85e-03 1.16e-07

Fuel Oil #2 Prod. Acrolein secondary 4.13e-03 8.18e-08

US electric grid Chlorobenzene model/secondary 3.83e-03 7.59e-08

US electric grid Vinyl acetate model/secondary 3.31e-03 6.56e-08

Fuel Oil #2 Prod. Benzyl chloride secondary 3.27e-03 6.49e-08

Natural Gas Prod. Chlorine secondary 3.25e-03 6.45e-08

LPG Production Acetophenone secondary 3.22e-03 6.38e-08

Fuel Oil #4 Prod. Toluene secondary 2.91e-03 5.77e-08

Fuel Oil #4 Prod. Carbon disulfide secondary 2.50e-03 4.95e-08

Natural Gas Prod. Cumene secondary 2.43e-03 4.82e-08

US electric grid Benzene model/secondary 2.10e-03 4.16e-08

Fuel Oil #4 Prod. Methyl ethyl ketone secondary 1.98e-03 3.93e-08

Natural Gas Prod. Methyl methacrylate secondary 1.83e-03 3.64e-08

Fuel Oil #4 Prod. Isophorone secondary 1.82e-03 3.61e-08

Japanese Electric Grid Dichloromethane model/secondary 1.75e-03 3.46e-08

US electric grid Acetophenone model/secondary 1.74e-03 3.45e-08

LPG Production Tetrachloroethylene secondary 1.67e-03 3.31e-08

Natural Gas Prod. Methyl hydrazine secondary 1.64e-03 3.25e-08

Fuel Oil #6 Prod. Toluene secondary 1.42e-03 2.83e-08

Fuel Oil #4 Prod. Phenol secondary 1.42e-03 2.81e-08

Fuel Oil #6 Prod. Carbon disulfide secondary 1.33e-03 2.64e-08

Natural Gas Prod. 2-Chloroacetophenone secondary 1.28e-03 2.55e-08

Fuel Oil #4 Prod. Styrene secondary 1.27e-03 2.52e-08

LPG Production 1,1,1-Trichloroethane secondary 1.21e-03 2.41e-08
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Table M-36.  LCD LCIA Results for the Aesthetics Impact Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-199

LPG Production Chlorine secondary 1.11e-03 2.21e-08

Fuel Oil #6 Prod. Methyl ethyl ketone secondary 1.06e-03 2.10e-08

Fuel Oil #6 Prod. Isophorone secondary 9.71e-04 1.93e-08

US electric grid Tetrachloroethylene model/secondary 9.02e-04 1.79e-08

Fuel Oil #2 Prod. Toluene secondary 8.82e-04 1.75e-08

Fuel Oil #4 Prod. Naphthalene secondary 7.79e-04 1.54e-08

Fuel Oil #6 Prod. Phenol secondary 7.56e-04 1.50e-08

Fuel Oil #2 Prod. Carbon disulfide secondary 7.09e-04 1.41e-08

US electric grid 1,1,1-Trichloroethane model/secondary 7.02e-04 1.39e-08

Fuel Oil #6 Prod. Styrene secondary 6.77e-04 1.34e-08

Fuel Oil #4 Prod. o-xylene secondary 5.99e-04 1.19e-08

Fuel Oil #2 Prod. Methyl ethyl ketone secondary 5.63e-04 1.12e-08

Fuel Oil #2 Prod. Isophorone secondary 5.18e-04 1.03e-08

LPG Production 1,2-Dichloroethane secondary 5.15e-04 1.02e-08

Fuel Oil #4 Prod. Cumene secondary 4.58e-04 9.08e-09

Natural Gas Prod. Chlorobenzene secondary 4.03e-04 8.00e-09

Fuel Oil #2 Prod. Phenol secondary 4.03e-04 7.99e-09

Fuel Oil #2 Prod. Styrene secondary 3.61e-04 7.16e-09

Fuel Oil #6 Prod. Naphthalene secondary 3.61e-04 7.16e-09

Japanese Electric Grid Chloroform model/secondary 3.50e-04 6.94e-09

Natural Gas Prod. Vinyl acetate secondary 3.48e-04 6.91e-09

Fuel Oil #4 Prod. Methyl methacrylate secondary 3.46e-04 6.85e-09

Fuel Oil #4 Prod. Methyl hydrazine secondary 3.09e-04 6.13e-09

Fuel Oil #6 Prod. o-xylene secondary 2.82e-04 5.59e-09

US electric grid 1,2-Dichloroethane model/secondary 2.78e-04 5.52e-09

Fuel Oil #2 Prod. Naphthalene secondary 2.45e-04 4.85e-09

Fuel Oil #6 Prod. Cumene secondary 2.44e-04 4.84e-09

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary 2.42e-04 4.80e-09

Fuel Oil #2 Prod. o-xylene secondary 1.86e-04 3.69e-09

Fuel Oil #6 Prod. Methyl methacrylate secondary 1.84e-04 3.65e-09

Natural Gas Prod. Acetophenone secondary 1.83e-04 3.64e-09

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary 1.79e-04 3.54e-09

Fuel Oil #6 Prod. Methyl hydrazine secondary 1.65e-04 3.27e-09

LPG Production Dichloromethane secondary 1.46e-04 2.89e-09

US electric grid o-xylene model/secondary 1.42e-04 2.82e-09

Fuel Oil #2 Prod. Cumene secondary 1.30e-04 2.58e-09

Fuel Oil #6 Prod. 2-Chloroacetophenone secondary 1.29e-04 2.56e-09

Fuel Oil #2 Prod. Methyl methacrylate secondary 9.82e-05 1.95e-09

Natural Gas Prod. Tetrachloroethylene secondary 9.50e-05 1.88e-09

Fuel Oil #2 Prod. Methyl hydrazine secondary 8.79e-05 1.74e-09

Fuel Oil #6 Prod. 1,4-Dichlorobenzene secondary 8.02e-05 1.59e-09

US electric grid Dichloromethane model/secondary 7.89e-05 1.56e-09

Fuel Oil #4 Prod. Chlorobenzene secondary 7.60e-05 1.51e-09

Natural Gas Prod. 1,1,1-Trichloroethane secondary 6.92e-05 1.37e-09

Fuel Oil #2 Prod. 2-Chloroacetophenone secondary 6.87e-05 1.36e-09

Fuel Oil #4 Prod. Vinyl acetate secondary 6.57e-05 1.30e-09

Fuel Oil #2 Prod. 1,4-Dichlorobenzene secondary 5.72e-05 1.13e-09

Fuel Oil #6 Prod. Chlorobenzene secondary 4.05e-05 8.04e-10

Fuel Oil #6 Prod. Vinyl acetate secondary 3.50e-05 6.94e-10

Fuel Oil #4 Prod. Acetophenone secondary 3.46e-05 6.85e-10

Natural Gas Prod. 1,2-Dichloroethane secondary 2.93e-05 5.82e-10
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Table M-36.  LCD LCIA Results for the Aesthetics Impact Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-200

LPG Production Chloroform secondary 2.92e-05 5.79e-10

Fuel Oil #2 Prod. Chlorobenzene secondary 2.16e-05 4.28e-10

Fuel Oil #2 Prod. Vinyl acetate secondary 1.87e-05 3.70e-10

Fuel Oil #6 Prod. Acetophenone secondary 1.84e-05 3.65e-10

Fuel Oil #4 Prod. Tetrachloroethylene secondary 1.79e-05 3.55e-10

US electric grid Chloroform model/secondary 1.58e-05 3.13e-10

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary 1.30e-05 2.59e-10

Fuel Oil #4 Prod. Chlorine secondary 9.86e-06 1.95e-10

Fuel Oil #2 Prod. Acetophenone secondary 9.82e-06 1.95e-10

Fuel Oil #6 Prod. Tetrachloroethylene secondary 9.54e-06 1.89e-10

Natural Gas Prod. Dichloromethane secondary 8.31e-06 1.65e-10

Fuel Oil #6 Prod. 1,1,1-Trichloroethane secondary 6.95e-06 1.38e-10

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary 5.53e-06 1.10e-10

Fuel Oil #2 Prod. Tetrachloroethylene secondary 5.09e-06 1.01e-10

Fuel Oil #6 Prod. Chlorine secondary 4.39e-06 8.71e-11

Fuel Oil #2 Prod. 1,1,1-Trichloroethane secondary 3.71e-06 7.35e-11

Fuel Oil #2 Prod. Chlorine secondary 3.17e-06 6.29e-11

Fuel Oil #6 Prod. 1,2-Dichloroethane secondary 2.95e-06 5.85e-11

Natural Gas Prod. Chloroform secondary 1.66e-06 3.30e-11

Fuel Oil #2 Prod. 1,2-Dichloroethane secondary 1.57e-06 3.12e-11

Fuel Oil #4 Prod. Dichloromethane secondary 1.57e-06 3.11e-11

Fuel Oil #6 Prod. Dichloromethane secondary 8.35e-07 1.66e-11

Fuel Oil #2 Prod. Dichloromethane secondary 4.45e-07 8.82e-12

Fuel Oil #4 Prod. Chloroform secondary 3.14e-07 6.22e-12

Fuel Oil #6 Prod. Chloroform secondary 1.67e-07 3.32e-12

Fuel Oil #2 Prod. Chloroform secondary 8.91e-08 1.77e-12

Total Manufacturing 4.93e+06 9.77e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Acetaldehyde model/secondary 7.08e+04 1.40e+00

US electric grid Propionaldehyde model/secondary 3.64e+03 7.22e-02

US electric grid Acrolein model/secondary 1.41e+02 2.80e-03

US electric grid Benzyl chloride model/secondary 1.12e+02 2.22e-03

US electric grid Formaldehyde model/secondary 6.46e+01 1.28e-03

US electric grid Carbon disulfide model/secondary 2.42e+01 4.80e-04

US electric grid Methyl ethyl ketone model/secondary 1.92e+01 3.82e-04

US electric grid Isophorone model/secondary 1.77e+01 3.51e-04

US electric grid Toluene model/secondary 1.58e+01 3.14e-04

US electric grid Phenol model/secondary 1.38e+01 2.73e-04

US electric grid Styrene model/secondary 1.23e+01 2.45e-04

US electric grid Cumene model/secondary 4.45e+00 8.81e-05

US electric grid Naphthalene model/secondary 3.42e+00 6.78e-05

US electric grid Methyl methacrylate model/secondary 3.35e+00 6.65e-05

US electric grid Methyl hydrazine model/secondary 3.00e+00 5.95e-05

US electric grid 2-Chloroacetophenone model/secondary 2.35e+00 4.66e-05

US electric grid Xylene (mixed isomers) model/secondary 2.03e+00 4.04e-05

US electric grid Chlorobenzene model/secondary 7.38e-01 1.46e-05

US electric grid Vinyl acetate model/secondary 6.37e-01 1.26e-05

US electric grid Benzene model/secondary 4.04e-01 8.02e-06

US electric grid Acetophenone model/secondary 3.35e-01 6.65e-06

US electric grid Tetrachloroethylene model/secondary 1.74e-01 3.45e-06

US electric grid 1,1,1-Trichloroethane model/secondary 1.35e-01 2.68e-06
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Table M-36.  LCD LCIA Results for the Aesthetics Impact Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-201

US electric grid 1,2-Dichloroethane model/secondary 5.37e-02 1.06e-06

US electric grid o-xylene model/secondary 2.74e-02 5.43e-07

US electric grid Dichloromethane model/secondary 1.52e-02 3.01e-07

US electric grid Chloroform model/secondary 3.05e-03 6.04e-08

Total Use, Maintenance and Repair 7.49e+04 1.49e+00

End-of-life Life-cycle Stage

LCD landfilling Hydrogen sulfide primary 1.29e+02 2.56e-03

LPG Production Hydrogen sulfide secondary 2.81e+01 5.58e-04

US electric grid Acetaldehyde model/secondary 1.34e+01 2.66e-04

US electric grid Propionaldehyde model/secondary 6.91e-01 1.37e-05

LPG Production Acetaldehyde secondary 5.58e-02 1.11e-06

US electric grid Acrolein model/secondary 2.68e-02 5.31e-07

US electric grid Benzyl chloride model/secondary 2.12e-02 4.21e-07

LCD landfilling Toluene primary 1.92e-02 3.81e-07

US electric grid Formaldehyde model/secondary 1.23e-02 2.43e-07

LCD landfilling Xylene (mixed isomers) primary 9.80e-03 1.94e-07

LPG Production Formaldehyde secondary 9.43e-03 1.87e-07

LPG Production Ammonia secondary 8.59e-03 1.70e-07

US electric grid Carbon disulfide model/secondary 4.60e-03 9.12e-08

US electric grid Methyl ethyl ketone model/secondary 3.65e-03 7.24e-08

US electric grid Isophorone model/secondary 3.36e-03 6.66e-08

US electric grid Toluene model/secondary 3.01e-03 5.96e-08

LPG Production Propionaldehyde secondary 2.87e-03 5.69e-08

US electric grid Phenol model/secondary 2.61e-03 5.18e-08

US electric grid Styrene model/secondary 2.34e-03 4.64e-08

LCD landfilling Benzene primary 1.51e-03 3.00e-08

US electric grid Cumene model/secondary 8.43e-04 1.67e-08

US electric grid Naphthalene model/secondary 6.49e-04 1.29e-08

US electric grid Methyl methacrylate model/secondary 6.37e-04 1.26e-08

US electric grid Methyl hydrazine model/secondary 5.70e-04 1.13e-08

LPG Production Benzene secondary 5.25e-04 1.04e-08

US electric grid 2-Chloroacetophenone model/secondary 4.46e-04 8.84e-09

US electric grid Xylene (mixed isomers) model/secondary 3.86e-04 7.66e-09

US electric grid Chlorobenzene model/secondary 1.40e-04 2.78e-09

US electric grid Vinyl acetate model/secondary 1.21e-04 2.40e-09

LPG Production Acrolein secondary 1.11e-04 2.20e-09

LPG Production Benzyl chloride secondary 8.81e-05 1.75e-09

LCD landfilling Trichloroethylene primary 8.47e-05 1.68e-09

US electric grid Benzene model/secondary 7.67e-05 1.52e-09

LCD incineration Trichloroethylene secondary 6.57e-05 1.30e-09

US electric grid Acetophenone model/secondary 6.37e-05 1.26e-09

LCD landfilling Tetrachloroethylene primary 3.98e-05 7.90e-10

US electric grid Tetrachloroethylene model/secondary 3.30e-05 6.54e-10

US electric grid 1,1,1-Trichloroethane model/secondary 2.57e-05 5.09e-10

LPG Production Toluene secondary 2.45e-05 4.85e-10

LPG Production Carbon disulfide secondary 1.91e-05 3.78e-10

LPG Production Methyl ethyl ketone secondary 1.52e-05 3.00e-10

LPG Production Isophorone secondary 1.39e-05 2.76e-10

LCD landfilling 1,2-Dichloroethane primary 1.32e-05 2.62e-10

LPG Production Phenol secondary 1.08e-05 2.15e-10
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Table M-36.  LCD LCIA Results for the Aesthetics Impact Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-202

US electric grid 1,2-Dichloroethane model/secondary 1.02e-05 2.02e-10

LPG Production Styrene secondary 9.71e-06 1.93e-10

LPG Production Naphthalene secondary 6.89e-06 1.37e-10

LPG Production o-xylene secondary 5.22e-06 1.04e-10

US electric grid o-xylene model/secondary 5.19e-06 1.03e-10

LPG Production Cumene secondary 3.50e-06 6.94e-11

US electric grid Dichloromethane model/secondary 2.88e-06 5.72e-11

LPG Production Methyl methacrylate secondary 2.64e-06 5.24e-11

LPG Production Methyl hydrazine secondary 2.36e-06 4.69e-11

LPG Production 2-Chloroacetophenone secondary 1.85e-06 3.67e-11

LPG Production 1,4-Dichlorobenzene secondary 1.62e-06 3.22e-11

LCD landfilling Dichloromethane primary 8.25e-07 1.64e-11

LPG Production Chlorobenzene secondary 5.81e-07 1.15e-11

US electric grid Chloroform model/secondary 5.78e-07 1.15e-11

LCD landfilling Chloroform primary 5.08e-07 1.01e-11

LPG Production Vinyl acetate secondary 5.02e-07 9.95e-12

LCD landfilling Carbon tetrachloride primary 3.74e-07 7.41e-12

LCD incineration Carbon tetrachloride secondary 2.90e-07 5.75e-12

LPG Production Acetophenone secondary 2.64e-07 5.24e-12

LPG Production Tetrachloroethylene secondary 1.37e-07 2.71e-12

LPG Production 1,1,1-Trichloroethane secondary 9.97e-08 1.98e-12

LPG Production Chlorine secondary 9.13e-08 1.81e-12

LPG Production 1,2-Dichloroethane secondary 4.23e-08 8.38e-13

LPG Production Dichloromethane secondary 1.20e-08 2.37e-13

LPG Production Chloroform secondary 2.40e-09 4.75e-14

Natural Gas Prod. Chloroform secondary -3.50e-07 -6.93e-12

Fuel Oil #4 Prod. Chloroform secondary -1.45e-06 -2.87e-11

Natural Gas Prod. Dichloromethane secondary -1.74e-06 -3.46e-11

Natural Gas Prod. 1,2-Dichloroethane secondary -6.16e-06 -1.22e-10

Fuel Oil #4 Prod. Dichloromethane secondary -7.22e-06 -1.43e-10

Natural Gas Prod. 1,1,1-Trichloroethane secondary -1.45e-05 -2.88e-10

Natural Gas Prod. Tetrachloroethylene secondary -2.00e-05 -3.96e-10

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary -2.55e-05 -5.05e-10

Natural Gas Prod. Acetophenone secondary -3.85e-05 -7.64e-10

Fuel Oil #4 Prod. Chlorine secondary -4.54e-05 -9.01e-10

LCD incineration Chlorine secondary -5.47e-05 -1.08e-09

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary -6.01e-05 -1.19e-09

Natural Gas Prod. Vinyl acetate secondary -7.32e-05 -1.45e-09

Fuel Oil #4 Prod. Tetrachloroethylene secondary -8.25e-05 -1.64e-09

Natural Gas Prod. Chlorobenzene secondary -8.47e-05 -1.68e-09

LCD incineration Chloroform secondary -8.73e-05 -1.73e-09

Fuel Oil #4 Prod. Acetophenone secondary -1.59e-04 -3.16e-09

Natural Gas Prod. 2-Chloroacetophenone secondary -2.70e-04 -5.35e-09

Fuel Oil #4 Prod. Vinyl acetate secondary -3.03e-04 -6.00e-09

Natural Gas Prod. Methyl hydrazine secondary -3.45e-04 -6.83e-09

Fuel Oil #4 Prod. Chlorobenzene secondary -3.50e-04 -6.95e-09

Natural Gas Prod. Methyl methacrylate secondary -3.85e-04 -7.64e-09

LCD incineration Dichloromethane secondary -4.37e-04 -8.66e-09

Natural Gas Prod. Cumene secondary -5.10e-04 -1.01e-08

Natural Gas Prod. Chlorine secondary -6.83e-04 -1.35e-08

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary -8.23e-04 -1.63e-08
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Table M-36.  LCD LCIA Results for the Aesthetics Impact Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-203

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary -1.11e-03 -2.21e-08

Natural Gas Prod. 1,4-Dichlorobenzene secondary -1.23e-03 -2.44e-08

Natural Gas Prod. Styrene secondary -1.42e-03 -2.81e-08

Fuel Oil #4 Prod. Methyl hydrazine secondary -1.43e-03 -2.83e-08

LCD incineration 1,2-Dichloroethane secondary -1.53e-03 -3.04e-08

Natural Gas Prod. Phenol secondary -1.58e-03 -3.13e-08

Fuel Oil #4 Prod. Methyl methacrylate secondary -1.59e-03 -3.16e-08

Natural Gas Prod. Isophorone secondary -2.03e-03 -4.03e-08

Fuel Oil #4 Prod. Cumene secondary -2.11e-03 -4.18e-08

Natural Gas Prod. Methyl ethyl ketone secondary -2.21e-03 -4.38e-08

Fuel Oil #4 Prod. o-xylene secondary -2.76e-03 -5.47e-08

Natural Gas Prod. Carbon disulfide secondary -2.78e-03 -5.52e-08

Natural Gas Prod. Naphthalene secondary -2.92e-03 -5.80e-08

Fuel Oil #4 Prod. Naphthalene secondary -3.59e-03 -7.11e-08

LCD incineration 1,1,1-Trichloroethane secondary -3.64e-03 -7.23e-08

LCD incineration Tetrachloroethylene secondary -4.97e-03 -9.86e-08

Fuel Oil #4 Prod. Styrene secondary -5.86e-03 -1.16e-07

Fuel Oil #4 Prod. Phenol secondary -6.53e-03 -1.30e-07

Fuel Oil #4 Prod. Isophorone secondary -8.40e-03 -1.67e-07

Fuel Oil #4 Prod. Methyl ethyl ketone secondary -9.13e-03 -1.81e-07

LCD incineration Acetophenone secondary -9.66e-03 -1.91e-07

Fuel Oil #4 Prod. Carbon disulfide secondary -1.15e-02 -2.28e-07

Natural Gas Prod. Benzyl chloride secondary -1.28e-02 -2.55e-07

Fuel Oil #4 Prod. Toluene secondary -1.34e-02 -2.66e-07

Natural Gas Prod. Acrolein secondary -1.62e-02 -3.21e-07

LCD incineration Vinyl acetate secondary -1.83e-02 -3.64e-07

LCD incineration Chlorobenzene secondary -2.12e-02 -4.21e-07

Natural Gas Prod. Toluene secondary -2.86e-02 -5.66e-07

Natural Gas Prod. o-xylene secondary -2.94e-02 -5.84e-07

Fuel Oil #4 Prod. Benzyl chloride secondary -5.31e-02 -1.05e-06

LCD incineration Xylene (mixed isomers) secondary -5.48e-02 -1.09e-06

Fuel Oil #4 Prod. Acrolein secondary -6.69e-02 -1.33e-06

LCD incineration Methyl hydrazine secondary -8.64e-02 -1.71e-06

LCD incineration Naphthalene secondary -8.91e-02 -1.77e-06

LCD incineration Methyl methacrylate secondary -9.66e-02 -1.91e-06

LCD incineration Cumene secondary -1.28e-01 -2.54e-06

Natural Gas Prod. Formaldehyde secondary -1.64e-01 -3.25e-06

Fuel Oil #4 Prod. Benzene secondary -2.66e-01 -5.27e-06

LCD incineration Benzene secondary -3.23e-01 -6.40e-06

LCD incineration Styrene secondary -3.55e-01 -7.04e-06

LCD incineration Phenol secondary -3.96e-01 -7.86e-06

Natural Gas Prod. Propionaldehyde secondary -4.18e-01 -8.29e-06

LCD incineration Toluene secondary -4.73e-01 -9.38e-06

LCD incineration Isophorone secondary -5.09e-01 -1.01e-05

LCD incineration Methyl ethyl ketone secondary -5.54e-01 -1.10e-05

LCD incineration Carbon disulfide secondary -6.97e-01 -1.38e-05

Fuel Oil #4 Prod. Propionaldehyde secondary -1.73e+00 -3.43e-05

LCD incineration Benzyl chloride secondary -3.22e+00 -6.38e-05

Natural Gas Prod. Benzene secondary -3.89e+00 -7.72e-05

LCD incineration Acrolein secondary -4.06e+00 -8.05e-05

Fuel Oil #4 Prod. Ammonia secondary -4.24e+00 -8.40e-05
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Table M-36.  LCD LCIA Results for the Aesthetics Impact Category
Process Group Material LCI Data Type Odor (m3) % of Total

M-204

LCD incineration Formaldehyde secondary -5.17e+00 -1.03e-04

Fuel Oil #4 Prod. Formaldehyde secondary -6.51e+00 -1.29e-04

Natural Gas Prod. Acetaldehyde secondary -8.13e+00 -1.61e-04

LCD incineration Ammonia secondary -1.35e+01 -2.68e-04

Fuel Oil #4 Prod. Acetaldehyde secondary -3.36e+01 -6.67e-04

Natural Gas Prod. Hydrogen sulfide secondary -5.19e+01 -1.03e-03

Natural Gas Prod. Ammonia secondary -5.20e+01 -1.03e-03

LCD incineration Propionaldehyde secondary -1.05e+02 -2.08e-03

LCD incineration Hydrogen sulfide secondary -1.20e+03 -2.37e-02

LCD incineration Acetaldehyde secondary -2.04e+03 -4.04e-02

Fuel Oil #4 Prod. Hydrogen sulfide secondary -1.96e+04 -3.89e-01

Total End-of-life -2.30e+04 -4.56e-01

Total All Life-cycle Stages 5.04e+06 1.00e+02
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M-205

Table M-37.  CRT LCIA Results for the Aquatic Toxicity Impact Category
Process Group Material LCI Data Type Aquatic Toxicity

(tox-kg)

% of Total

Materials Processing Life-cycle Stage

Aluminum Prod. Aluminum (+3) secondary 2.76e-02 1.23e+01

Aluminum Prod. Copper (+1 & +2) secondary 2.13e-02 9.46e+00

Invar Copper (+1 & +2) secondary 1.11e-02 4.96e+00

Invar Aluminum (+3) secondary 9.89e-03 4.40e+00

Invar Zinc (+2) secondary 9.00e-03 4.00e+00

Lead Aluminum (+3) secondary 8.03e-03 3.57e+00

Ferrite mfg. Zinc (+2) secondary 6.81e-03 3.03e+00

Aluminum Prod. Zinc (+2) secondary 6.44e-03 2.86e+00

ABS Production Ammonia secondary 6.17e-03 2.74e+00

Lead Copper (+1 & +2) secondary 6.15e-03 2.73e+00

Steel Prod., cold-rolled, semi-finished Phosphorus (yellow or white) secondary 4.60e-03 2.04e+00

Steel Prod., cold-rolled, semi-finished Ammonia secondary 2.80e-03 1.24e+00

Lead Zinc (+2) secondary 1.83e-03 8.16e-01

Polycarbonate Production Copper (+1 & +2) secondary 1.23e-03 5.45e-01

Steel Prod., cold-rolled, semi-finished Copper (+1 & +2) secondary 1.02e-03 4.52e-01

Ferrite mfg. Aluminum (+3) secondary 9.68e-04 4.31e-01

Aluminum Prod. Barium sulfate secondary 9.07e-04 4.03e-01

ABS Production Aluminum (+3) secondary 8.82e-04 3.92e-01

Invar Ammonia secondary 8.20e-04 3.65e-01

Ferrite mfg. Copper (+1 & +2) secondary 7.04e-04 3.13e-01

ABS Production Copper (+1 & +2) secondary 5.62e-04 2.50e-01

Styrene-butadiene Copolymer Prod. Copper (+1 & +2) secondary 5.49e-04 2.44e-01

Aluminum Prod. Titanium tetrachloride secondary 4.56e-04 2.03e-01

Polycarbonate Production Mercury compounds secondary 4.30e-04 1.91e-01

Aluminum Prod. Strontium (Sr II) secondary 3.19e-04 1.42e-01

Steel Prod., cold-rolled, semi-finished Aluminum (+3) secondary 2.74e-04 1.22e-01

Ferrite mfg. Ammonia secondary 2.64e-04 1.18e-01

Lead Barium sulfate secondary 2.29e-04 1.02e-01

Steel Prod., cold-rolled, semi-finished Nitrogen dioxide secondary 1.98e-04 8.79e-02

ABS Production Mercury compounds secondary 1.97e-04 8.77e-02

Steel Prod., cold-rolled, semi-finished Zinc (+2) secondary 1.96e-04 8.72e-02

Styrene-butadiene Copolymer Prod. Mercury compounds secondary 1.93e-04 8.57e-02

Steel Prod., cold-rolled, semi-finished Fluorides (F-) secondary 1.93e-04 8.57e-02

Aluminum Prod. Lead cmpds secondary 1.72e-04 7.64e-02

Polycarbonate Production Zinc (+2) secondary 1.71e-04 7.59e-02

Invar Strontium (Sr II) secondary 1.65e-04 7.36e-02

Invar Titanium tetrachloride secondary 1.62e-04 7.22e-02

Aluminum Prod. Molybdenum (Mo II, Mo III, Mo IV, Mo V, Mo VI) secondary 1.55e-04 6.89e-02

Steel Prod., cold-rolled, semi-finished Strontium (Sr II) secondary 1.49e-04 6.63e-02

Lead Titanium tetrachloride secondary 1.33e-04 5.93e-02

Polycarbonate Production Chlorine secondary 1.22e-04 5.42e-02

Polycarbonate Production Ammonia secondary 1.19e-04 5.28e-02

Aluminum Prod. Cadmium cmpds secondary 1.16e-04 5.16e-02

Aluminum Prod. Barium cmpds secondary 9.35e-05 4.16e-02

Aluminum Prod. Nitrate secondary 9.13e-05 4.06e-02

Steel Prod., cold-rolled, semi-finished Mercury compounds secondary 8.00e-05 3.56e-02

ABS Production Zinc (+2) secondary 7.82e-05 3.48e-02

Styrene-butadiene Copolymer Prod. Zinc (+2) secondary 7.64e-05 3.40e-02

Invar Barium sulfate secondary 6.91e-05 3.08e-02
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Table M-37.  CRT LCIA Results for the Aquatic Toxicity Impact Category
Process Group Material LCI Data Type Aquatic Toxicity

(tox-kg)

% of Total

M-206

Steel Prod., cold-rolled, semi-finished Barium sulfate secondary 6.87e-05 3.05e-02

Ferrite mfg. Barium sulfate secondary 6.75e-05 3.00e-02

Steel Prod., cold-rolled, semi-finished Xylene (mixed isomers) secondary 6.51e-05 2.89e-02

Lead Strontium (Sr II) secondary 6.40e-05 2.84e-02

ABS Production Nitrate secondary 6.01e-05 2.67e-02

Invar Lead cmpds secondary 5.87e-05 2.61e-02

ABS Production Chlorine secondary 5.59e-05 2.49e-02

Polycarbonate Production Phenol secondary 5.55e-05 2.47e-02

Styrene-butadiene Copolymer Prod. Chlorine secondary 5.46e-05 2.43e-02

Lead Lead cmpds secondary 5.41e-05 2.41e-02

Invar Molybdenum (Mo II, Mo III, Mo IV, Mo V, Mo VI) secondary 5.40e-05 2.40e-02

Polystyrene Prod., high-impact Ammonia secondary 5.18e-05 2.30e-02

Ferrite mfg. Strontium (Sr II) secondary 4.84e-05 2.15e-02

Lead Molybdenum (Mo II, Mo III, Mo IV, Mo V, Mo VI) secondary 4.68e-05 2.08e-02

Invar Barium cmpds secondary 3.86e-05 1.72e-02

Aluminum Prod. Nickel cmpds secondary 3.82e-05 1.70e-02

Aluminum Prod. Chromium (III) secondary 3.20e-05 1.42e-02

Invar Nickel cmpds secondary 3.03e-05 1.35e-02

Steel Prod., cold-rolled, semi-finished Silver compounds secondary 2.83e-05 1.26e-02

Aluminum Prod. Aromatic hydrocarbons secondary 2.83e-05 1.26e-02

Invar Xylene (mixed isomers) secondary 2.44e-05 1.08e-02

Lead Barium cmpds secondary 2.43e-05 1.08e-02

Aluminum Prod. Manganese cmpds secondary 2.28e-05 1.01e-02

Ferrite mfg. Phosphorus (yellow or white) secondary 2.21e-05 9.85e-03

Invar Manganese cmpds secondary 2.10e-05 9.36e-03

Ferrite mfg. Xylene (mixed isomers) secondary 1.93e-05 8.56e-03

Invar Phosphorus (yellow or white) secondary 1.86e-05 8.29e-03

Aluminum Prod. Fluoride secondary 1.82e-05 8.09e-03

Lead Nitrate secondary 1.80e-05 8.01e-03

Steel Prod., cold-rolled, semi-finished Lead cmpds secondary 1.74e-05 7.74e-03

Aluminum Prod. Vanadium (V3+, V5+) secondary 1.63e-05 7.24e-03

Aluminum Prod. Selenium secondary 1.59e-05 7.05e-03

Steel Prod., cold-rolled, semi-finished Barium cmpds secondary 1.55e-05 6.90e-03

Ferrite mfg. Titanium tetrachloride secondary 1.50e-05 6.66e-03

Invar Aromatic hydrocarbons secondary 1.47e-05 6.52e-03

Styrene-butadiene Copolymer Prod. Aluminum (+3) secondary 1.44e-05 6.39e-03

Ferrite mfg. Manganese cmpds secondary 1.32e-05 5.87e-03

Steel Prod., cold-rolled, semi-finished Aromatic hydrocarbons secondary 1.30e-05 5.78e-03

Aluminum Prod. Xylene (mixed isomers) secondary 1.26e-05 5.61e-03

Invar Cadmium cmpds secondary 1.26e-05 5.60e-03

Invar Chromium (III) secondary 1.14e-05 5.09e-03

Lead Nickel cmpds secondary 1.12e-05 4.99e-03

Steel Prod., cold-rolled, semi-finished Tin (Sn++, Sn4+) secondary 1.04e-05 4.63e-03

Ferrite mfg. Lead cmpds secondary 1.02e-05 4.55e-03

Lead Chromium (III) secondary 9.38e-06 4.17e-03

Lead Fluoride secondary 8.91e-06 3.96e-03

Invar Fluoride secondary 8.80e-06 3.91e-03

Aluminum Prod. Arsenic cmpds secondary 8.57e-06 3.81e-03

Invar Silver compounds secondary 8.56e-06 3.81e-03

Ferrite mfg. Silver compounds secondary 8.35e-06 3.72e-03
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Table M-37.  CRT LCIA Results for the Aquatic Toxicity Impact Category
Process Group Material LCI Data Type Aquatic Toxicity

(tox-kg)

% of Total

M-207

Ferrite mfg. Nitrate secondary 8.08e-06 3.59e-03

Polycarbonate Production Aluminum (+3) secondary 8.02e-06 3.56e-03

Ferrite mfg. Barium cmpds secondary 7.00e-06 3.11e-03

Aluminum Prod. Benzene secondary 6.79e-06 3.02e-03

Lead Manganese cmpds secondary 6.47e-06 2.88e-03

Invar Toluene secondary 6.23e-06 2.77e-03

Invar Vanadium (V3+, V5+) secondary 6.00e-06 2.67e-03

Styrene-butadiene Copolymer Prod. Nitrate secondary 5.79e-06 2.58e-03

Invar Selenium secondary 5.69e-06 2.53e-03

Lead Vanadium (V3+, V5+) secondary 4.75e-06 2.11e-03

Lead Selenium secondary 4.63e-06 2.06e-03

Aluminum Prod. Toluene secondary 4.24e-06 1.89e-03

Ferrite mfg. Aromatic hydrocarbons secondary 4.10e-06 1.82e-03

Aluminum Prod. Phenol secondary 3.79e-06 1.69e-03

Invar Benzene secondary 3.63e-06 1.61e-03

Steel Prod., cold-rolled, semi-finished Phenol secondary 3.55e-06 1.58e-03

Steel Prod., cold-rolled, semi-finished Benzene secondary 3.54e-06 1.58e-03

ABS Production Phenol secondary 3.49e-06 1.55e-03

Invar Arsenic cmpds secondary 3.05e-06 1.35e-03

Invar Tin (Sn++, Sn4+) secondary 3.03e-06 1.35e-03

Steel Prod., cold-rolled, semi-finished Chlorine secondary 3.01e-06 1.34e-03

Styrene-butadiene Copolymer Prod. Phenol secondary 2.93e-06 1.30e-03

Invar Cobalt (Co I, Co II, Co III) secondary 2.88e-06 1.28e-03

Steel Prod., cold-rolled, semi-finished Molybdenum (Mo II, Mo III, Mo IV, Mo V, Mo VI) secondary 2.84e-06 1.26e-03

Steel Prod., cold-rolled, semi-finished Cadmium cmpds secondary 2.68e-06 1.19e-03

Lead Arsenic cmpds secondary 2.49e-06 1.11e-03

Lead Xylene (mixed isomers) secondary 2.44e-06 1.08e-03

Steel Prod., cold-rolled, semi-finished Cyanide (-1) secondary 2.37e-06 1.05e-03

Steel Prod., cold-rolled, semi-finished Boric acid secondary 2.27e-06 1.01e-03

Steel Prod., cold-rolled, semi-finished Toluene secondary 2.22e-06 9.87e-04

Steel Prod., cold-rolled, semi-finished Manganese cmpds secondary 2.10e-06 9.32e-04

Invar Phenol secondary 1.99e-06 8.85e-04

Ferrite mfg. Fluoride secondary 1.85e-06 8.21e-04

Lead Cobalt (Co I, Co II, Co III) secondary 1.84e-06 8.16e-04

Invar Ethylbenzene secondary 1.77e-06 7.87e-04

Steel Prod., cold-rolled, semi-finished Ethylbenzene secondary 1.76e-06 7.81e-04

Ferrite mfg. Nickel cmpds secondary 1.60e-06 7.10e-04

Lead Mercury compounds secondary 1.39e-06 6.20e-04

Lead Benzene secondary 1.32e-06 5.86e-04

Aluminum Prod. Nitrites secondary 1.25e-06 5.58e-04

Steel Prod., cold-rolled, semi-finished Chromium (VI) secondary 1.23e-06 5.48e-04

Steel Prod., cold-rolled, semi-finished Nickel cmpds secondary 1.19e-06 5.31e-04

Ferrite mfg. Benzene secondary 1.08e-06 4.82e-04

Ferrite mfg. Chromium (III) secondary 1.08e-06 4.81e-04

Polystyrene Prod., high-impact Phenol secondary 1.07e-06 4.75e-04

ABS Production Nickel cmpds secondary 1.01e-06 4.49e-04

Polycarbonate Production Nickel (+2) secondary 9.23e-07 4.11e-04

Polycarbonate Production Nitrate secondary 9.23e-07 4.11e-04

Lead Toluene secondary 8.22e-07 3.66e-04

Lead Phenol secondary 8.16e-07 3.63e-04
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Table M-37.  CRT LCIA Results for the Aquatic Toxicity Impact Category
Process Group Material LCI Data Type Aquatic Toxicity

(tox-kg)

% of Total

M-208

Steel Prod., cold-rolled, semi-finished Chromium (III) secondary 8.02e-07 3.57e-04

Ferrite mfg. Molybdenum (Mo II, Mo III, Mo IV, Mo V, Mo VI) secondary 7.99e-07 3.55e-04

Ferrite mfg. Vanadium (V3+, V5+) secondary 6.83e-07 3.04e-04

Ferrite mfg. Toluene secondary 6.82e-07 3.04e-04

Invar Boric acid secondary 6.44e-07 2.86e-04

Ferrite mfg. Boric acid secondary 6.29e-07 2.80e-04

Polystyrene Prod., high-impact Nitrate secondary 6.05e-07 2.69e-04

Steel Prod., cold-rolled, semi-finished Vanadium (V3+, V5+) secondary 5.94e-07 2.64e-04

Ferrite mfg. Cadmium cmpds secondary 5.89e-07 2.62e-04

Invar Cyanide (-1) secondary 5.64e-07 2.51e-04

Invar Nitrites secondary 5.52e-07 2.46e-04

Ferrite mfg. Selenium secondary 5.52e-07 2.45e-04

Ferrite mfg. Phenol secondary 5.50e-07 2.45e-04

Steel Prod., cold-rolled, semi-finished Titanium tetrachloride secondary 5.28e-07 2.35e-04

Ferrite mfg. Ethylbenzene secondary 5.20e-07 2.31e-04

Invar Nitrates/nitrites secondary 4.69e-07 2.09e-04

Styrene-butadiene Copolymer Prod. Nickel (+2) secondary 4.14e-07 1.84e-04

Ferrite mfg. Cyanide (-1) secondary 3.97e-07 1.77e-04

Aluminum Prod. Cyanide (-1) secondary 3.79e-07 1.69e-04

Invar Boron (B III) secondary 3.27e-07 1.46e-04

Ferrite mfg. Arsenic cmpds secondary 2.96e-07 1.31e-04

Steel Prod., cold-rolled, semi-finished Arsenic cmpds secondary 2.77e-07 1.23e-04

Lead Nitrites secondary 2.65e-07 1.18e-04

Invar Chlorine secondary 2.51e-07 1.12e-04

Ferrite mfg. Chlorine secondary 2.45e-07 1.09e-04

Steel Prod., cold-rolled, semi-finished Rubidium ion (Rb+) secondary 2.42e-07 1.08e-04

Lead Boron (B III) secondary 1.97e-07 8.74e-05

Steel Prod., cold-rolled, semi-finished Nitrates/nitrites secondary 1.94e-07 8.63e-05

Ferrite mfg. Cobalt (Co I, Co II, Co III) secondary 1.76e-07 7.82e-05

Steel Prod., cold-rolled, semi-finished Selenium secondary 1.59e-07 7.09e-05

Invar Mercury compounds secondary 9.86e-08 4.39e-05

Ferrite mfg. Mercury compounds secondary 9.63e-08 4.28e-05

Invar Rubidium ion (Rb+) secondary 7.31e-08 3.25e-05

Ferrite mfg. Rubidium ion (Rb+) secondary 7.14e-08 3.17e-05

Steel Prod., cold-rolled, semi-finished Boron (B III) secondary 7.04e-08 3.13e-05

Ferrite mfg. Nitrites secondary 3.83e-08 1.71e-05

Invar Chromium (VI) secondary 3.25e-08 1.45e-05

Steel Prod., cold-rolled, semi-finished Phosphorus pentoxide secondary 3.11e-08 1.38e-05

Ferrite mfg. Chromium (VI) secondary 2.76e-08 1.23e-05

Ferrite mfg. Boron (B III) secondary 2.32e-08 1.03e-05

Steel Prod., cold-rolled, semi-finished Hydrazine secondary 2.30e-08 1.02e-05

Steel Prod., cold-rolled, semi-finished Morpholine secondary 1.88e-08 8.35e-06

Aluminum Prod. Chromium (VI) secondary 9.21e-09 4.09e-06

Invar Phosphorus pentoxide secondary 9.09e-09 4.04e-06

Ferrite mfg. Phosphorus pentoxide secondary 8.87e-09 3.94e-06

Invar Hydrazine secondary 6.52e-09 2.90e-06

Ferrite mfg. Hydrazine secondary 6.37e-09 2.83e-06

Invar Morpholine secondary 5.32e-09 2.36e-06

Ferrite mfg. Morpholine secondary 5.19e-09 2.31e-06

Lead Chromium (VI) secondary 4.46e-09 1.99e-06
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Table M-37.  CRT LCIA Results for the Aquatic Toxicity Impact Category
Process Group Material LCI Data Type Aquatic Toxicity

(tox-kg)

% of Total

M-209

Invar Hypochlorous acid secondary 3.54e-09 1.58e-06

Steel Prod., cold-rolled, semi-finished Hypochlorous acid secondary 3.52e-09 1.56e-06

Ferrite mfg. Hypochlorous acid secondary 3.46e-09 1.54e-06

Steel Prod., cold-rolled, semi-finished Cobalt (Co I, Co II, Co III) secondary 3.14e-09 1.40e-06

Invar Dichloromethane secondary 2.00e-09 8.88e-07

Steel Prod., cold-rolled, semi-finished Dichloromethane secondary 1.98e-09 8.82e-07

Ferrite mfg. Dichloromethane secondary 1.95e-09 8.67e-07

Aluminum Prod. Triethylene glycol secondary 1.73e-09 7.71e-07

Invar Acetic acid secondary 1.51e-09 6.73e-07

Ferrite mfg. Acetic acid secondary 1.48e-09 6.57e-07

Invar Triethylene glycol secondary 1.38e-09 6.14e-07

Steel Prod., cold-rolled, semi-finished Triethylene glycol secondary 1.37e-09 6.09e-07

Ferrite mfg. Triethylene glycol secondary 1.35e-09 5.99e-07

Lead Triethylene glycol secondary 1.30e-09 5.76e-07

Steel Prod., cold-rolled, semi-finished Nitrites secondary 4.82e-10 2.14e-07

Invar Halogenated matter (organic) secondary 2.74e-10 1.22e-07

Ferrite mfg. Halogenated matter (organic) secondary 2.68e-10 1.19e-07

Steel Prod., cold-rolled, semi-finished Edetic acid (EDTA) secondary 1.27e-10 5.66e-08

Invar Edetic acid (EDTA) secondary 3.60e-11 1.60e-08

Ferrite mfg. Edetic acid (EDTA) secondary 3.52e-11 1.56e-08

Ferrite mfg. Tin (Sn++, Sn4+) secondary 7.28e-12 3.24e-09

Invar Chloroform secondary 3.23e-12 1.44e-09

Steel Prod., cold-rolled, semi-finished Chloroform secondary 3.21e-12 1.43e-09

Ferrite mfg. Chloroform secondary 3.15e-12 1.40e-09

Steel Prod., cold-rolled, semi-finished Lithium salts secondary 2.38e-12 1.06e-09

Invar Trichloroethylene secondary 1.61e-12 7.16e-10

Steel Prod., cold-rolled, semi-finished Trichloroethylene secondary 1.60e-12 7.10e-10

Ferrite mfg. Trichloroethylene secondary 1.57e-12 6.99e-10

Invar Lithium salts secondary 6.75e-13 3.00e-10

Ferrite mfg. Lithium salts secondary 6.59e-13 2.93e-10

Invar Formaldehyde secondary 1.22e-13 5.42e-11

Ferrite mfg. Formaldehyde secondary 1.19e-13 5.29e-11

Steel Prod., cold-rolled, semi-finished Formaldehyde secondary 1.18e-13 5.23e-11

Steel Prod., cold-rolled, semi-finished Tetrachloroethylene secondary 8.60e-14 3.82e-11

Invar Tetrachloroethylene secondary 8.47e-14 3.77e-11

Ferrite mfg. Tetrachloroethylene secondary 8.27e-14 3.68e-11

Invar 1,1,1-Trichloroethane secondary 6.01e-14 2.67e-11

Steel Prod., cold-rolled, semi-finished 1,1,1-Trichloroethane secondary 5.94e-14 2.64e-11

Ferrite mfg. 1,1,1-Trichloroethane secondary 5.86e-14 2.60e-11

Invar Hexachloroethane secondary 3.60e-16 1.60e-13

Steel Prod., cold-rolled, semi-finished Hexachloroethane secondary 3.58e-16 1.59e-13

Ferrite mfg. Hexachloroethane secondary 3.52e-16 1.56e-13

Total Materials Processing 1.36e-01 6.04e+01

Manufacturing Life-cycle Stage

CRT tube mfg. Phosphorus (yellow or white) primary 5.94e-02 2.64e+01

CRT tube mfg. Fluoride primary 6.91e-03 3.07e+00

Glass/frit Fluorides (F-) primary 5.87e-03 2.61e+00

CRT tube mfg. Zinc (elemental) primary 5.12e-03 2.28e+00

CRT tube mfg. Copper primary 4.78e-03 2.13e+00
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Table M-37.  CRT LCIA Results for the Aquatic Toxicity Impact Category
Process Group Material LCI Data Type Aquatic Toxicity

(tox-kg)

% of Total

M-210

LPG Production Phenol secondary 4.25e-03 1.89e+00

LPG Production Aluminum (+3) secondary 2.46e-03 1.09e+00

CRT tube mfg. Nickel primary 1.59e-04 7.05e-02

LPG Production Nitrate secondary 1.21e-04 5.39e-02

Glass/frit Lead primary 8.68e-05 3.86e-02

LPG Production Fluorides (F-) secondary 6.81e-05 3.03e-02

LPG Production Copper (+1 & +2) secondary 1.55e-05 6.89e-03

Fuel Oil #6 Prod. Phenol secondary 1.44e-05 6.39e-03

Fuel Oil #2 Prod. Phenol secondary 1.19e-05 5.30e-03

Fuel Oil #6 Prod. Aluminum (+3) secondary 8.32e-06 3.70e-03

CRT tube mfg. Manganese primary 7.21e-06 3.21e-03

Fuel Oil #2 Prod. Aluminum (+3) secondary 6.90e-06 3.07e-03

CRT tube mfg. Lead primary 6.03e-06 2.68e-03

LPG Production Zinc (+2) secondary 4.34e-06 1.93e-03

CRT tube mfg. Molybdenum primary 3.77e-06 1.68e-03

CRT tube mfg. Cyanide (-1) primary 1.21e-06 5.39e-04

Fuel Oil #4 Prod. Phenol secondary 9.69e-07 4.31e-04

Fuel Oil #4 Prod. Aluminum (+3) secondary 5.61e-07 2.49e-04

Fuel Oil #6 Prod. Fluorides (F-) secondary 5.50e-07 2.44e-04

Fuel Oil #6 Prod. Nitrate secondary 4.85e-07 2.16e-04

Fuel Oil #2 Prod. Nitrate secondary 3.45e-07 1.54e-04

Fuel Oil #2 Prod. Fluorides (F-) secondary 2.14e-07 9.50e-05

Natural Gas Prod. Zinc (+2) secondary 1.94e-07 8.61e-05

LPG Production Aromatic hydrocarbons secondary 1.75e-07 7.78e-05

Glass/frit Nickel primary 1.64e-07 7.30e-05

LPG Production Barium cmpds secondary 1.42e-07 6.32e-05

Natural Gas Prod. Fluorides (F-) secondary 1.19e-07 5.30e-05

Glass/frit Nitrates/nitrites primary 1.14e-07 5.09e-05

LPG Production Chromium (VI) secondary 1.02e-07 4.52e-05

Glass/frit Chromium primary 9.86e-08 4.39e-05

Natural Gas Prod. Phenol secondary 8.65e-08 3.85e-05

LPG Production Chromium (III) secondary 7.28e-08 3.24e-05

LPG Production Cadmium cmpds secondary 6.89e-08 3.06e-05

Fuel Oil #6 Prod. Copper (+1 & +2) secondary 5.24e-08 2.33e-05

Natural Gas Prod. Aluminum (+3) secondary 4.97e-08 2.21e-05

Fuel Oil #2 Prod. Copper (+1 & +2) secondary 4.34e-08 1.93e-05

Natural Gas Prod. Nitrate secondary 3.01e-08 1.34e-05

Fuel Oil #4 Prod. Nitrate secondary 2.93e-08 1.31e-05

LPG Production Lead cmpds secondary 2.30e-08 1.02e-05

Fuel Oil #4 Prod. Fluorides (F-) secondary 2.28e-08 1.01e-05

LPG Production Toluene secondary 2.14e-08 9.51e-06

Fuel Oil #6 Prod. Zinc (+2) secondary 1.97e-08 8.75e-06

Fuel Oil #2 Prod. Zinc (+2) secondary 1.25e-08 5.57e-06

Fuel Oil #4 Prod. Copper (+1 & +2) secondary 3.53e-09 1.57e-06

Natural Gas Prod. Chromium (VI) secondary 3.06e-09 1.36e-06

LPG Production Nickel cmpds secondary 2.78e-09 1.24e-06

Natural Gas Prod. Chromium (III) secondary 2.20e-09 9.77e-07

LPG Production Mercury compounds secondary 1.25e-09 5.56e-07

Fuel Oil #4 Prod. Zinc (+2) secondary 1.10e-09 4.90e-07

LPG Production Cyanide (-1) secondary 8.17e-10 3.63e-07
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Table M-37.  CRT LCIA Results for the Aquatic Toxicity Impact Category
Process Group Material LCI Data Type Aquatic Toxicity

(tox-kg)

% of Total

M-211

Fuel Oil #6 Prod. Aromatic hydrocarbons secondary 5.92e-10 2.63e-07

Fuel Oil #2 Prod. Aromatic hydrocarbons secondary 4.91e-10 2.18e-07

Fuel Oil #6 Prod. Barium cmpds secondary 4.81e-10 2.14e-07

Fuel Oil #2 Prod. Barium cmpds secondary 3.99e-10 1.77e-07

Natural Gas Prod. Copper (+1 & +2) secondary 3.13e-10 1.39e-07

Fuel Oil #6 Prod. Chromium (VI) secondary 2.51e-10 1.12e-07

LPG Production Halogenated matter (organic) secondary 2.33e-10 1.04e-07

Fuel Oil #6 Prod. Cadmium cmpds secondary 2.33e-10 1.04e-07

Fuel Oil #2 Prod. Cadmium cmpds secondary 1.93e-10 8.59e-08

Fuel Oil #6 Prod. Chromium (III) secondary 1.80e-10 8.01e-08

Fuel Oil #2 Prod. Chromium (VI) secondary 1.48e-10 6.58e-08

Fuel Oil #2 Prod. Chromium (III) secondary 1.06e-10 4.72e-08

Fuel Oil #6 Prod. Lead cmpds secondary 7.78e-11 3.46e-08

Fuel Oil #6 Prod. Toluene secondary 7.23e-11 3.22e-08

Fuel Oil #2 Prod. Lead cmpds secondary 6.45e-11 2.87e-08

Fuel Oil #2 Prod. Toluene secondary 6.00e-11 2.67e-08

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary 3.99e-11 1.78e-08

Fuel Oil #4 Prod. Barium cmpds secondary 3.24e-11 1.44e-08

Fuel Oil #4 Prod. Cadmium cmpds secondary 1.57e-11 6.98e-09

Fuel Oil #4 Prod. Chromium (VI) secondary 1.34e-11 5.95e-09

Fuel Oil #4 Prod. Chromium (III) secondary 9.60e-12 4.27e-09

Fuel Oil #6 Prod. Nickel cmpds secondary 9.42e-12 4.19e-09

Fuel Oil #2 Prod. Nickel cmpds secondary 7.81e-12 3.47e-09

Fuel Oil #4 Prod. Lead cmpds secondary 5.24e-12 2.33e-09

Fuel Oil #4 Prod. Toluene secondary 4.88e-12 2.17e-09

Fuel Oil #6 Prod. Mercury compounds secondary 4.23e-12 1.88e-09

Natural Gas Prod. Aromatic hydrocarbons secondary 3.54e-12 1.57e-09

Fuel Oil #2 Prod. Mercury compounds secondary 3.51e-12 1.56e-09

Natural Gas Prod. Barium cmpds secondary 2.87e-12 1.28e-09

Fuel Oil #6 Prod. Cyanide (-1) secondary 2.76e-12 1.23e-09

Fuel Oil #2 Prod. Cyanide (-1) secondary 2.29e-12 1.02e-09

Natural Gas Prod. Cadmium cmpds secondary 1.39e-12 6.19e-10

Fuel Oil #6 Prod. Halogenated matter (organic) secondary 7.89e-13 3.51e-10

Fuel Oil #2 Prod. Halogenated matter (organic) secondary 6.55e-13 2.91e-10

Fuel Oil #4 Prod. Nickel cmpds secondary 6.35e-13 2.82e-10

Natural Gas Prod. Lead cmpds secondary 4.65e-13 2.07e-10

Natural Gas Prod. Toluene secondary 4.32e-13 1.92e-10

Fuel Oil #4 Prod. Mercury compounds secondary 2.85e-13 1.27e-10

Fuel Oil #4 Prod. Cyanide (-1) secondary 1.86e-13 8.28e-11

Natural Gas Prod. Nickel cmpds secondary 5.63e-14 2.50e-11

Fuel Oil #4 Prod. Halogenated matter (organic) secondary 5.32e-14 2.37e-11

Natural Gas Prod. Mercury compounds secondary 2.53e-14 1.12e-11

Natural Gas Prod. Cyanide (-1) secondary 1.65e-14 7.34e-12

Natural Gas Prod. Halogenated matter (organic) secondary 4.72e-15 2.10e-12

Total Manufacturing 8.93e-02 3.97e+01

Use, Maintenance and Repair Life-cycle Stage

Total Use, Maintenance and Repair 0.00e+00 0.00e+00

End-of-life Life-cycle Stage

CRT landfilling Ammonia primary 7.71e-05 3.43e-02
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Table M-37.  CRT LCIA Results for the Aquatic Toxicity Impact Category
Process Group Material LCI Data Type Aquatic Toxicity

(tox-kg)

% of Total

M-212

CRT Incineration Silver compounds secondary 5.15e-06 2.29e-03

CRT landfilling Silver compounds primary 4.80e-06 2.14e-03

CRT Incineration Barium cmpds secondary 1.14e-07 5.07e-05

CRT landfilling Cadmium cmpds primary 9.64e-08 4.29e-05

CRT Incineration Cadmium cmpds secondary 9.33e-08 4.15e-05

CRT landfilling Barium cmpds primary 9.07e-08 4.03e-05

LPG Production Phenol secondary 3.67e-08 1.63e-05

CRT Incineration Chromium (VI) secondary 2.19e-08 9.72e-06

LPG Production Aluminum (+3) secondary 2.12e-08 9.44e-06

CRT landfilling Mercury compounds primary 2.04e-08 9.07e-06

CRT Incineration Mercury compounds secondary 2.00e-08 8.89e-06

CRT landfilling Arsenic cmpds primary 1.84e-08 8.20e-06

CRT Incineration Arsenic cmpds secondary 1.77e-08 7.89e-06

CRT landfilling Chromium (VI) primary 1.66e-08 7.39e-06

CRT Incineration Lead cmpds secondary 1.60e-08 7.10e-06

CRT Incineration Chromium (III) secondary 1.57e-08 6.97e-06

CRT landfilling Lead cmpds primary 1.56e-08 6.92e-06

CRT landfilling Chromium (III) primary 1.19e-08 5.30e-06

CRT landfilling Xylene (mixed isomers) primary 4.17e-09 1.86e-06

CRT Incineration o-xylene secondary 2.68e-09 1.19e-06

CRT Incineration Toluene secondary 2.53e-09 1.12e-06

CRT landfilling Toluene primary 2.36e-09 1.05e-06

LPG Production Nitrate secondary 1.05e-09 4.65e-07

CRT Incineration Ethylbenzene secondary 9.51e-10 4.23e-07

CRT landfilling Ethylbenzene primary 8.86e-10 3.94e-07

LPG Production Fluorides (F-) secondary 5.88e-10 2.61e-07

CRT Incineration Tetrachloroethylene secondary 1.45e-10 6.45e-08

CRT landfilling Tetrachloroethylene primary 1.35e-10 6.02e-08

LPG Production Copper (+1 & +2) secondary 1.34e-10 5.94e-08

CRT Incineration Benzene secondary 9.63e-11 4.28e-08

CRT landfilling Benzene primary 8.98e-11 3.99e-08

CRT Incineration Selenium secondary 8.22e-11 3.66e-08

CRT landfilling Selenium primary 8.08e-11 3.59e-08

CRT Incineration Carbon tetrachloride secondary 5.89e-11 2.62e-08

CRT landfilling Carbon tetrachloride primary 5.49e-11 2.44e-08

CRT Incineration Trichloroethylene secondary 4.45e-11 1.98e-08

CRT landfilling Trichloroethylene primary 4.15e-11 1.84e-08

LPG Production Zinc (+2) secondary 3.74e-11 1.66e-08

CRT Incineration Chloroform secondary 2.38e-11 1.06e-08

CRT Incineration Vinyl chloride secondary 2.38e-11 1.06e-08

CRT landfilling Chloroform primary 2.22e-11 9.89e-09

CRT landfilling Vinyl chloride primary 2.22e-11 9.86e-09

CRT Incineration 1,2-Dichloroethane secondary 1.25e-11 5.57e-09

CRT landfilling 1,2-Dichloroethane primary 1.17e-11 5.19e-09

CRT Incineration Dichloromethane secondary 8.25e-12 3.67e-09

CRT landfilling Dichloromethane primary 7.69e-12 3.42e-09

LPG Production Aromatic hydrocarbons secondary 1.51e-12 6.72e-10

LPG Production Barium cmpds secondary 1.23e-12 5.46e-10

LPG Production Chromium (VI) secondary 8.76e-13 3.90e-10

LPG Production Chromium (III) secondary 6.29e-13 2.80e-10
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Table M-37.  CRT LCIA Results for the Aquatic Toxicity Impact Category
Process Group Material LCI Data Type Aquatic Toxicity

(tox-kg)

% of Total

M-213

LPG Production Cadmium cmpds secondary 5.94e-13 2.64e-10

LPG Production Lead cmpds secondary 1.98e-13 8.82e-11

LPG Production Toluene secondary 1.85e-13 8.21e-11

LPG Production Nickel cmpds secondary 2.40e-14 1.07e-11

LPG Production Mercury compounds secondary 1.08e-14 4.80e-12

LPG Production Cyanide (-1) secondary 7.05e-15 3.14e-12

LPG Production Halogenated matter (organic) secondary 2.01e-15 8.96e-13

Natural Gas Prod. Halogenated matter (organic) secondary -2.37e-15 -1.05e-12

Natural Gas Prod. Cyanide (-1) secondary -8.28e-15 -3.68e-12

Natural Gas Prod. Mercury compounds secondary -1.27e-14 -5.64e-12

Natural Gas Prod. Nickel cmpds secondary -2.82e-14 -1.25e-11

CRT Incineration Halogenated matter (organic) secondary -3.67e-14 -1.63e-11

CRT Incineration Cyanide (-1) secondary -1.29e-13 -5.71e-11

Natural Gas Prod. Toluene secondary -2.17e-13 -9.64e-11

Natural Gas Prod. Lead cmpds secondary -2.33e-13 -1.04e-10

CRT Incineration Nickel cmpds secondary -4.38e-13 -1.95e-10

Fuel Oil #4 Prod. Halogenated matter (organic) secondary -5.72e-13 -2.54e-10

Natural Gas Prod. Cadmium cmpds secondary -6.98e-13 -3.10e-10

Natural Gas Prod. Barium cmpds secondary -1.44e-12 -6.41e-10

Natural Gas Prod. Aromatic hydrocarbons secondary -1.77e-12 -7.89e-10

Fuel Oil #4 Prod. Cyanide (-1) secondary -2.00e-12 -8.91e-10

Fuel Oil #4 Prod. Mercury compounds secondary -3.06e-12 -1.36e-09

Fuel Oil #4 Prod. Nickel cmpds secondary -6.82e-12 -3.03e-09

CRT Incineration Aromatic hydrocarbons secondary -2.75e-11 -1.22e-08

Fuel Oil #4 Prod. Toluene secondary -5.24e-11 -2.33e-08

Fuel Oil #4 Prod. Lead cmpds secondary -5.64e-11 -2.51e-08

Fuel Oil #4 Prod. Chromium (III) secondary -1.03e-10 -4.59e-08

Fuel Oil #4 Prod. Chromium (VI) secondary -1.44e-10 -6.40e-08

Natural Gas Prod. Copper (+1 & +2) secondary -1.57e-10 -6.98e-08

Fuel Oil #4 Prod. Cadmium cmpds secondary -1.69e-10 -7.51e-08

Fuel Oil #4 Prod. Barium cmpds secondary -3.48e-10 -1.55e-07

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary -4.29e-10 -1.91e-07

Natural Gas Prod. Chromium (III) secondary -1.10e-09 -4.90e-07

Natural Gas Prod. Chromium (VI) secondary -1.54e-09 -6.83e-07

CRT Incineration Copper (+1 & +2) secondary -2.44e-09 -1.08e-06

CRT Incineration Zinc (+2) secondary -8.28e-09 -3.68e-06

Fuel Oil #4 Prod. Zinc (+2) secondary -1.19e-08 -5.27e-06

Natural Gas Prod. Nitrate secondary -1.51e-08 -6.71e-06

Natural Gas Prod. Aluminum (+3) secondary -2.49e-08 -1.11e-05

Fuel Oil #4 Prod. Copper (+1 & +2) secondary -3.80e-08 -1.69e-05

Natural Gas Prod. Phenol secondary -4.34e-08 -1.93e-05

Natural Gas Prod. Fluorides (F-) secondary -5.98e-08 -2.66e-05

Natural Gas Prod. Zinc (+2) secondary -9.71e-08 -4.32e-05

Fuel Oil #4 Prod. Fluorides (F-) secondary -2.45e-07 -1.09e-04

Fuel Oil #4 Prod. Nitrate secondary -3.15e-07 -1.40e-04

CRT Incineration Aluminum (+3) secondary -3.87e-07 -1.72e-04

CRT Incineration Phenol secondary -6.69e-07 -2.97e-04

CRT Incineration Nitrate secondary -3.60e-06 -1.60e-03

Fuel Oil #4 Prod. Aluminum (+3) secondary -6.03e-06 -2.68e-03
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Table M-37.  CRT LCIA Results for the Aquatic Toxicity Impact Category
Process Group Material LCI Data Type Aquatic Toxicity

(tox-kg)

% of Total

M-214

Fuel Oil #4 Prod. Phenol secondary -1.04e-05 -4.63e-03

CRT Incineration Fluorides (F-) secondary -1.51e-05 -6.73e-03

CRT Incineration Ammonia secondary -3.00e-04 -1.34e-01

Total End-of-life -2.50e-04 -1.11e-01

Total All Life-cycle Stages 2.25e-01 1.00e+02
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M-215

Table M-38.  LCD LCIA Results for the Aquatic Toxicity Impact Category

Process Group Material LCI Data Type

Aquatic Toxicity

(tox-kg) % of Total

Materials Processing Life-cycle Stage

PMMA Sheet Prod. Ammonia secondary 3.29e-02 6.34e-01

Aluminum Prod. Aluminum (+3) secondary 1.03e-02 1.98e-01

Aluminum Prod. Copper (+1 & +2) secondary 7.92e-03 1.53e-01

Aluminum Prod. Zinc (+2) secondary 2.40e-03 4.62e-02

Steel Prod., cold-rolled, semi-finished Phosphorus (yellow or white) secondary 2.25e-03 4.34e-02

Steel Prod., cold-rolled, semi-finished Ammonia secondary 1.37e-03 2.64e-02

Polycarbonate Production Copper (+1 & +2) secondary 6.84e-04 1.32e-02

PMMA Sheet Prod. Copper (+1 & +2) secondary 5.09e-04 9.81e-03

Steel Prod., cold-rolled, semi-finished Copper (+1 & +2) secondary 4.98e-04 9.60e-03

Aluminum Prod. Barium sulfate secondary 3.38e-04 6.51e-03

PET Resin Production Copper (+1 & +2) secondary 2.41e-04 4.64e-03

Polycarbonate Production Mercury compounds secondary 2.40e-04 4.63e-03

Styrene-butadiene Copolymer Prod. Copper (+1 & +2) secondary 2.40e-04 4.63e-03

PMMA Sheet Prod. Mercury compounds secondary 1.79e-04 3.44e-03

Aluminum Prod. Titanium tetrachloride secondary 1.70e-04 3.28e-03

Steel Prod., cold-rolled, semi-finished Aluminum (+3) secondary 1.34e-04 2.58e-03

Aluminum Prod. Strontium (Sr II) secondary 1.19e-04 2.29e-03

Steel Prod., cold-rolled, semi-finished Nitrogen dioxide secondary 9.68e-05 1.87e-03

Steel Prod., cold-rolled, semi-finished Zinc (+2) secondary 9.60e-05 1.85e-03

Polycarbonate Production Zinc (+2) secondary 9.53e-05 1.84e-03

Steel Prod., cold-rolled, semi-finished Fluorides (F-) secondary 9.44e-05 1.82e-03

Styrene-butadiene Copolymer Prod. Mercury compounds secondary 8.42e-05 1.62e-03

Steel Prod., cold-rolled, semi-finished Strontium (Sr II) secondary 7.31e-05 1.41e-03

PMMA Sheet Prod. Zinc (+2) secondary 7.08e-05 1.37e-03

Polycarbonate Production Chlorine secondary 6.81e-05 1.31e-03

Polycarbonate Production Ammonia secondary 6.63e-05 1.28e-03

Aluminum Prod. Lead cmpds secondary 6.40e-05 1.23e-03

Aluminum Prod. Molybdenum (Mo II, Mo III, Mo IV, Mo V, Mo VI) secondary 5.76e-05 1.11e-03

PMMA Sheet Prod. Chlorine secondary 5.06e-05 9.77e-04

Aluminum Prod. Cadmium cmpds secondary 4.32e-05 8.34e-04

Steel Prod., cold-rolled, semi-finished Mercury compounds secondary 3.92e-05 7.56e-04

Aluminum Prod. Barium cmpds secondary 3.48e-05 6.72e-04

Aluminum Prod. Nitrate secondary 3.40e-05 6.55e-04

Steel Prod., cold-rolled, semi-finished Barium sulfate secondary 3.36e-05 6.49e-04

PET Resin Production Zinc (+2) secondary 3.35e-05 6.47e-04

Styrene-butadiene Copolymer Prod. Zinc (+2) secondary 3.34e-05 6.44e-04

Steel Prod., cold-rolled, semi-finished Xylene (mixed isomers) secondary 3.19e-05 6.15e-04

Polycarbonate Production Phenol secondary 3.10e-05 5.98e-04

PET Resin Production Chlorine secondary 2.40e-05 4.62e-04

Styrene-butadiene Copolymer Prod. Chlorine secondary 2.39e-05 4.61e-04

Aluminum Prod. Nickel cmpds secondary 1.42e-05 2.74e-04

Steel Prod., cold-rolled, semi-finished Silver compounds secondary 1.39e-05 2.68e-04

Natural Gas Prod. Zinc (+2) secondary 1.35e-05 2.61e-04

Aluminum Prod. Chromium (III) secondary 1.19e-05 2.30e-04

Aluminum Prod. Aromatic hydrocarbons secondary 1.05e-05 2.03e-04

PMMA Sheet Prod. Phenol secondary 1.04e-05 2.00e-04

Steel Prod., cold-rolled, semi-finished Lead cmpds secondary 8.52e-06 1.64e-04

Aluminum Prod. Manganese cmpds secondary 8.48e-06 1.64e-04
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Table M-38.  LCD LCIA Results for the Aquatic Toxicity Impact Category

Process Group Material LCI Data Type

Aquatic Toxicity

(tox-kg) % of Total

M-216

Natural Gas Prod. Fluorides (F-) secondary 8.33e-06 1.61e-04

PMMA Sheet Prod. Cyanide (-1) secondary 7.67e-06 1.48e-04

Steel Prod., cold-rolled, semi-finished Barium cmpds secondary 7.60e-06 1.47e-04

Aluminum Prod. Fluoride secondary 6.78e-06 1.31e-04

Steel Prod., cold-rolled, semi-finished Aromatic hydrocarbons secondary 6.37e-06 1.23e-04

Styrene-butadiene Copolymer Prod. Aluminum (+3) secondary 6.28e-06 1.21e-04

Aluminum Prod. Vanadium (V3+, V5+) secondary 6.06e-06 1.17e-04

Natural Gas Prod. Phenol secondary 6.04e-06 1.17e-04

Aluminum Prod. Selenium secondary 5.90e-06 1.14e-04

Steel Prod., cold-rolled, semi-finished Tin (Sn++, Sn4+) secondary 5.10e-06 9.84e-05

Aluminum Prod. Xylene (mixed isomers) secondary 4.70e-06 9.06e-05

Polycarbonate Production Aluminum (+3) secondary 4.48e-06 8.63e-05

Natural Gas Prod. Aluminum (+3) secondary 3.47e-06 6.69e-05

PMMA Sheet Prod. Aluminum (+3) secondary 3.33e-06 6.42e-05

Aluminum Prod. Arsenic cmpds secondary 3.19e-06 6.15e-05

Styrene-butadiene Copolymer Prod. Nitrate secondary 2.53e-06 4.88e-05

Aluminum Prod. Benzene secondary 2.53e-06 4.88e-05

PMMA Sheet Prod. Nitrates/nitrites secondary 2.22e-06 4.28e-05

Natural Gas Prod. Nitrate secondary 2.10e-06 4.05e-05

Steel Prod., cold-rolled, semi-finished Phenol secondary 1.74e-06 3.35e-05

Steel Prod., cold-rolled, semi-finished Benzene secondary 1.74e-06 3.35e-05

Aluminum Prod. Toluene secondary 1.58e-06 3.04e-05

PET Resin Production Aluminum (+3) secondary 1.58e-06 3.04e-05

Steel Prod., cold-rolled, semi-finished Chlorine secondary 1.47e-06 2.84e-05

Aluminum Prod. Phenol secondary 1.41e-06 2.72e-05

Steel Prod., cold-rolled, semi-finished Molybdenum (Mo II, Mo III, Mo IV, Mo V, Mo VI) secondary 1.39e-06 2.69e-05

Steel Prod., cold-rolled, semi-finished Cadmium cmpds secondary 1.31e-06 2.53e-05

Styrene-butadiene Copolymer Prod. Phenol secondary 1.28e-06 2.47e-05

PET Resin Production Phenol secondary 1.18e-06 2.27e-05

Steel Prod., cold-rolled, semi-finished Cyanide (-1) secondary 1.16e-06 2.24e-05

Steel Prod., cold-rolled, semi-finished Boric acid secondary 1.11e-06 2.15e-05

Steel Prod., cold-rolled, semi-finished Toluene secondary 1.09e-06 2.10e-05

Steel Prod., cold-rolled, semi-finished Manganese cmpds secondary 1.03e-06 1.98e-05

PMMA Sheet Prod. Nickel cmpds secondary 9.15e-07 1.76e-05

Steel Prod., cold-rolled, semi-finished Ethylbenzene secondary 8.61e-07 1.66e-05

Steel Prod., cold-rolled, semi-finished Chromium (VI) secondary 6.04e-07 1.16e-05

Steel Prod., cold-rolled, semi-finished Nickel cmpds secondary 5.85e-07 1.13e-05

Polycarbonate Production Nickel (+2) secondary 5.16e-07 9.95e-06

Polycarbonate Production Nitrate secondary 5.16e-07 9.95e-06

Aluminum Prod. Nitrites secondary 4.67e-07 9.01e-06

Steel Prod., cold-rolled, semi-finished Chromium (III) secondary 3.93e-07 7.58e-06

Steel Prod., cold-rolled, semi-finished Vanadium (V3+, V5+) secondary 2.91e-07 5.61e-06

Steel Prod., cold-rolled, semi-finished Titanium tetrachloride secondary 2.59e-07 4.99e-06

Natural Gas Prod. Chromium (VI) secondary 2.14e-07 4.13e-06

PET Resin Production Mercury secondary 1.82e-07 3.50e-06

PET Resin Production Nickel (+2) secondary 1.82e-07 3.50e-06

PET Resin Production Nitrate secondary 1.82e-07 3.50e-06

Styrene-butadiene Copolymer Prod. Nickel (+2) secondary 1.81e-07 3.49e-06

Natural Gas Prod. Chromium (III) secondary 1.54e-07 2.96e-06

Aluminum Prod. Cyanide (-1) secondary 1.41e-07 2.72e-06

Steel Prod., cold-rolled, semi-finished Arsenic cmpds secondary 1.36e-07 2.62e-06



APPENDIX M

Table M-38.  LCD LCIA Results for the Aquatic Toxicity Impact Category

Process Group Material LCI Data Type

Aquatic Toxicity

(tox-kg) % of Total

M-217

Steel Prod., cold-rolled, semi-finished Rubidium ion (Rb+) secondary 1.19e-07 2.29e-06

Steel Prod., cold-rolled, semi-finished Nitrates/nitrites secondary 9.51e-08 1.83e-06

Steel Prod., cold-rolled, semi-finished Selenium secondary 7.81e-08 1.51e-06

Steel Prod., cold-rolled, semi-finished Boron (B III) secondary 3.45e-08 6.65e-07

Natural Gas Prod. Copper (+1 & +2) secondary 2.19e-08 4.22e-07

Steel Prod., cold-rolled, semi-finished Phosphorus pentoxide secondary 1.53e-08 2.94e-07

Steel Prod., cold-rolled, semi-finished Hydrazine secondary 1.13e-08 2.18e-07

Steel Prod., cold-rolled, semi-finished Morpholine secondary 9.20e-09 1.77e-07

Aluminum Prod. Chromium (VI) secondary 3.43e-09 6.61e-08

Steel Prod., cold-rolled, semi-finished Hypochlorous acid secondary 1.72e-09 3.33e-08

Steel Prod., cold-rolled, semi-finished Cobalt (Co I, Co II, Co III) secondary 1.54e-09 2.97e-08

Steel Prod., cold-rolled, semi-finished Dichloromethane secondary 9.72e-10 1.87e-08

Steel Prod., cold-rolled, semi-finished Triethylene glycol secondary 6.72e-10 1.29e-08

Aluminum Prod. Triethylene glycol secondary 6.46e-10 1.24e-08

Natural Gas Prod. Aromatic hydrocarbons secondary 2.47e-10 4.77e-09

Steel Prod., cold-rolled, semi-finished Nitrites secondary 2.36e-10 4.55e-09

Natural Gas Prod. Barium cmpds secondary 2.01e-10 3.87e-09

Natural Gas Prod. Cadmium cmpds secondary 9.72e-11 1.87e-09

Steel Prod., cold-rolled, semi-finished Edetic acid (EDTA) secondary 6.24e-11 1.20e-09

Natural Gas Prod. Lead cmpds secondary 3.25e-11 6.26e-10

Natural Gas Prod. Toluene secondary 3.02e-11 5.82e-10

Natural Gas Prod. Nickel cmpds secondary 3.93e-12 7.58e-11

Natural Gas Prod. Mercury compounds secondary 1.77e-12 3.40e-11

Steel Prod., cold-rolled, semi-finished Chloroform secondary 1.57e-12 3.03e-11

Steel Prod., cold-rolled, semi-finished Lithium salts secondary 1.17e-12 2.25e-11

Natural Gas Prod. Cyanide (-1) secondary 1.15e-12 2.22e-11

Steel Prod., cold-rolled, semi-finished Trichloroethylene secondary 7.83e-13 1.51e-11

Natural Gas Prod. Halogenated matter (organic) secondary 3.29e-13 6.35e-12

Steel Prod., cold-rolled, semi-finished Formaldehyde secondary 5.77e-14 1.11e-12

Steel Prod., cold-rolled, semi-finished Tetrachloroethylene secondary 4.21e-14 8.13e-13

Steel Prod., cold-rolled, semi-finished 1,1,1-Trichloroethane secondary 2.91e-14 5.62e-13

Steel Prod., cold-rolled, semi-finished Hexachloroethane secondary 1.75e-16 3.38e-15

Total Materials Processing 6.19e-02 1.19e+00

Manufacturing Life-cycle Stage

Monitor/module Phosphorus (yellow or white) primary 5.06e+00 9.77e+01

Panel components Phosphorus (yellow or white) primary 2.92e-02 5.63e-01

Monitor/module Fluorides (F-) primary 2.56e-02 4.93e-01

Monitor/module Copper primary 2.44e-03 4.70e-02

Monitor/module Hexane primary 1.18e-03 2.27e-02

Monitor/module Zinc (elemental) primary 9.73e-04 1.88e-02

LCD glass mfg. Fluorides (F-) primary 2.72e-04 5.24e-03

LPG Production Phenol secondary 2.04e-04 3.93e-03

LPG Production Aluminum (+3) secondary 1.18e-04 2.27e-03

Monitor/module Lead primary 1.23e-05 2.38e-04

Monitor/module Chromium primary 1.06e-05 2.05e-04

Monitor/module Cyanide (-1) primary 7.33e-06 1.41e-04

LPG Production Nitrate secondary 5.81e-06 1.12e-04

LCD glass mfg. Lead primary 4.02e-06 7.75e-05

LPG Production Fluorides (F-) secondary 3.27e-06 6.30e-05
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Table M-38.  LCD LCIA Results for the Aquatic Toxicity Impact Category

Process Group Material LCI Data Type

Aquatic Toxicity

(tox-kg) % of Total

M-218

Monitor/module Boron primary 1.61e-06 3.11e-05

Fuel Oil #4 Prod. Phenol secondary 1.49e-06 2.88e-05

Fuel Oil #4 Prod. Aluminum (+3) secondary 8.64e-07 1.67e-05

LPG Production Copper (+1 & +2) secondary 7.43e-07 1.43e-05

Monitor/module Chromium (VI) primary 6.39e-07 1.23e-05

Fuel Oil #2 Prod. Phenol secondary 5.57e-07 1.07e-05

Fuel Oil #6 Prod. Phenol secondary 4.90e-07 9.44e-06

Monitor/module Antimony primary 4.64e-07 8.95e-06

Monitor/module Manganese primary 4.58e-07 8.83e-06

Monitor/module Nickel primary 4.58e-07 8.83e-06

Monitor/module Polychlorinated biphenyls primary 4.07e-07 7.85e-06

LCD glass mfg. Nitrate primary 3.66e-07 7.06e-06

Fuel Oil #2 Prod. Aluminum (+3) secondary 3.22e-07 6.21e-06

Natural Gas Prod. Zinc (+2) secondary 3.05e-07 5.89e-06

Fuel Oil #6 Prod. Aluminum (+3) secondary 2.83e-07 5.46e-06

Monitor/module Phenol primary 2.70e-07 5.21e-06

Monitor/module Arsenic primary 2.28e-07 4.40e-06

Monitor/module Cadmium primary 2.28e-07 4.40e-06

LPG Production Zinc (+2) secondary 2.08e-07 4.01e-06

Monitor/module Mercury primary 1.94e-07 3.74e-06

Natural Gas Prod. Fluorides (F-) secondary 1.88e-07 3.62e-06

Natural Gas Prod. Phenol secondary 1.36e-07 2.63e-06

Natural Gas Prod. Aluminum (+3) secondary 7.83e-08 1.51e-06

Monitor/module Tetrachloroethylene primary 7.63e-08 1.47e-06

Natural Gas Prod. Nitrate secondary 4.74e-08 9.15e-07

Monitor/module Tin primary 4.57e-08 8.82e-07

Fuel Oil #4 Prod. Nitrate secondary 4.52e-08 8.72e-07

Fuel Oil #4 Prod. Fluorides (F-) secondary 3.51e-08 6.77e-07

Monitor/module 1,1,1-Trichloroethane primary 2.40e-08 4.62e-07

Monitor/module Trichloroethylene primary 2.34e-08 4.51e-07

Fuel Oil #6 Prod. Fluorides (F-) secondary 1.87e-08 3.61e-07

Fuel Oil #6 Prod. Nitrate secondary 1.65e-08 3.19e-07

Fuel Oil #2 Prod. Nitrate secondary 1.61e-08 3.11e-07

Fuel Oil #2 Prod. Fluorides (F-) secondary 9.97e-09 1.92e-07

LPG Production Aromatic hydrocarbons secondary 8.40e-09 1.62e-07

LCD glass mfg. Nickel primary 7.60e-09 1.47e-07

LPG Production Barium cmpds secondary 6.82e-09 1.32e-07

Fuel Oil #4 Prod. Copper (+1 & +2) secondary 5.44e-09 1.05e-07

LPG Production Chromium (VI) secondary 4.87e-09 9.39e-08

Natural Gas Prod. Chromium (VI) secondary 4.83e-09 9.32e-08

LCD glass mfg. Chromium primary 4.57e-09 8.81e-08

LPG Production Chromium (III) secondary 3.49e-09 6.74e-08

Natural Gas Prod. Chromium (III) secondary 3.46e-09 6.68e-08

LPG Production Cadmium cmpds secondary 3.30e-09 6.37e-08

Fuel Oil #2 Prod. Copper (+1 & +2) secondary 2.03e-09 3.91e-08

Fuel Oil #6 Prod. Copper (+1 & +2) secondary 1.78e-09 3.44e-08

Fuel Oil #4 Prod. Zinc (+2) secondary 1.70e-09 3.28e-08

LPG Production Lead cmpds secondary 1.10e-09 2.13e-08

LPG Production Toluene secondary 1.03e-09 1.98e-08

Fuel Oil #6 Prod. Zinc (+2) secondary 6.70e-10 1.29e-08

Fuel Oil #2 Prod. Zinc (+2) secondary 5.84e-10 1.13e-08
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Table M-38.  LCD LCIA Results for the Aquatic Toxicity Impact Category

Process Group Material LCI Data Type

Aquatic Toxicity

(tox-kg) % of Total

M-219

Natural Gas Prod. Copper (+1 & +2) secondary 4.93e-10 9.51e-09

LPG Production Nickel cmpds secondary 1.34e-10 2.58e-09

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary 6.15e-11 1.19e-09

LPG Production Mercury compounds secondary 6.00e-11 1.16e-09

Fuel Oil #4 Prod. Barium cmpds secondary 4.99e-11 9.63e-10

LPG Production Cyanide (-1) secondary 3.92e-11 7.56e-10

Fuel Oil #4 Prod. Cadmium cmpds secondary 2.42e-11 4.67e-10

Fuel Oil #2 Prod. Aromatic hydrocarbons secondary 2.29e-11 4.42e-10

Fuel Oil #4 Prod. Chromium (VI) secondary 2.06e-11 3.98e-10

Fuel Oil #6 Prod. Aromatic hydrocarbons secondary 2.02e-11 3.89e-10

Fuel Oil #2 Prod. Barium cmpds secondary 1.86e-11 3.59e-10

Fuel Oil #6 Prod. Barium cmpds secondary 1.64e-11 3.16e-10

Fuel Oil #4 Prod. Chromium (III) secondary 1.48e-11 2.85e-10

LPG Production Halogenated matter (organic) secondary 1.12e-11 2.16e-10

Fuel Oil #2 Prod. Cadmium cmpds secondary 9.02e-12 1.74e-10

Fuel Oil #6 Prod. Chromium (VI) secondary 8.55e-12 1.65e-10

Fuel Oil #4 Prod. Lead cmpds secondary 8.08e-12 1.56e-10

Fuel Oil #6 Prod. Cadmium cmpds secondary 7.93e-12 1.53e-10

Fuel Oil #4 Prod. Toluene secondary 7.52e-12 1.45e-10

Fuel Oil #2 Prod. Chromium (VI) secondary 6.91e-12 1.33e-10

Fuel Oil #6 Prod. Chromium (III) secondary 6.13e-12 1.18e-10

Natural Gas Prod. Aromatic hydrocarbons secondary 5.58e-12 1.08e-10

Fuel Oil #2 Prod. Chromium (III) secondary 4.96e-12 9.56e-11

Natural Gas Prod. Barium cmpds secondary 4.53e-12 8.73e-11

Fuel Oil #2 Prod. Lead cmpds secondary 3.01e-12 5.81e-11

Fuel Oil #2 Prod. Toluene secondary 2.80e-12 5.40e-11

Fuel Oil #6 Prod. Lead cmpds secondary 2.65e-12 5.11e-11

Fuel Oil #6 Prod. Toluene secondary 2.46e-12 4.75e-11

Natural Gas Prod. Cadmium cmpds secondary 2.19e-12 4.23e-11

Fuel Oil #4 Prod. Nickel cmpds secondary 9.78e-13 1.89e-11

Natural Gas Prod. Lead cmpds secondary 7.33e-13 1.41e-11

Natural Gas Prod. Toluene secondary 6.82e-13 1.31e-11

Fuel Oil #4 Prod. Mercury compounds secondary 4.39e-13 8.47e-12

Fuel Oil #2 Prod. Nickel cmpds secondary 3.65e-13 7.03e-12

Fuel Oil #6 Prod. Nickel cmpds secondary 3.21e-13 6.18e-12

Fuel Oil #4 Prod. Cyanide (-1) secondary 2.87e-13 5.54e-12

Fuel Oil #2 Prod. Mercury compounds secondary 1.64e-13 3.16e-12

Fuel Oil #6 Prod. Mercury compounds secondary 1.44e-13 2.78e-12

Fuel Oil #2 Prod. Cyanide (-1) secondary 1.07e-13 2.06e-12

Fuel Oil #6 Prod. Cyanide (-1) secondary 9.41e-14 1.81e-12

Natural Gas Prod. Nickel cmpds secondary 8.87e-14 1.71e-12

Fuel Oil #4 Prod. Halogenated matter (organic) secondary 8.20e-14 1.58e-12

Natural Gas Prod. Mercury compounds secondary 3.98e-14 7.68e-13

Fuel Oil #2 Prod. Halogenated matter (organic) secondary 3.06e-14 5.89e-13

Fuel Oil #6 Prod. Halogenated matter (organic) secondary 2.69e-14 5.18e-13

Natural Gas Prod. Cyanide (-1) secondary 2.60e-14 5.02e-13

Natural Gas Prod. Halogenated matter (organic) secondary 7.44e-15 1.43e-13

Total Manufacturing 5.12e+00 9.88e+01

Use, Maintenance and Repair Life-cycle Stage
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Table M-38.  LCD LCIA Results for the Aquatic Toxicity Impact Category

Process Group Material LCI Data Type

Aquatic Toxicity

(tox-kg) % of Total

M-220

Total Use, Maintenance and Repair 0.00e+00 0.00e+00

End-of-life Life-cycle Stage

LCD landfilling Ammonia primary 1.86e-05 3.58e-04

LCD landfilling Silver compounds primary 1.16e-06 2.23e-05

LCD incineration Silver compounds secondary 8.97e-07 1.73e-05

LCD incineration Cadmium cmpds secondary 3.51e-08 6.76e-07

LCD landfilling Cadmium cmpds primary 3.24e-08 6.24e-07

LCD incineration Barium cmpds secondary 2.08e-08 4.02e-07

LCD landfilling Barium cmpds primary 1.75e-08 3.38e-07

LPG Production Phenol secondary 1.67e-08 3.23e-07

LPG Production Aluminum (+3) secondary 9.68e-09 1.87e-07

LCD incineration Mercury compounds secondary 8.08e-09 1.56e-07

LCD incineration Arsenic cmpds secondary 7.75e-09 1.50e-07

LCD landfilling Mercury compounds primary 6.99e-09 1.35e-07

LCD landfilling Arsenic cmpds primary 6.59e-09 1.27e-07

LCD incineration Lead cmpds secondary 5.11e-09 9.85e-08

LCD landfilling Lead cmpds primary 4.73e-09 9.12e-08

LCD incineration Chromium (VI) secondary 3.40e-09 6.55e-08

LCD landfilling Chromium (VI) primary 2.72e-09 5.25e-08

LCD incineration Chromium (III) secondary 2.44e-09 4.70e-08

LCD landfilling Chromium (III) primary 1.95e-09 3.77e-08

LCD landfilling Xylene (mixed isomers) primary 1.01e-09 1.94e-08

LCD landfilling Toluene primary 5.68e-10 1.10e-08

LPG Production Nitrate secondary 4.77e-10 9.20e-09

LCD incineration o-xylene secondary 4.67e-10 9.01e-09

LCD incineration Toluene secondary 4.38e-10 8.45e-09

LPG Production Fluorides (F-) secondary 2.68e-10 5.17e-09

LCD landfilling Ethylbenzene primary 2.13e-10 4.12e-09

LCD incineration Ethylbenzene secondary 1.66e-10 3.19e-09

LPG Production Copper (+1 & +2) secondary 6.10e-11 1.18e-09

LCD landfilling Tetrachloroethylene primary 3.26e-11 6.28e-10

LCD incineration Selenium secondary 3.12e-11 6.02e-10

LCD landfilling Selenium primary 2.64e-11 5.09e-10

LCD incineration Tetrachloroethylene secondary 2.53e-11 4.87e-10

LCD landfilling Benzene primary 2.16e-11 4.17e-10

LPG Production Zinc (+2) secondary 1.71e-11 3.29e-10

LCD incineration Benzene secondary 1.68e-11 3.23e-10

LCD landfilling Carbon tetrachloride primary 1.32e-11 2.55e-10

LCD incineration Carbon tetrachloride secondary 1.03e-11 1.98e-10

LCD landfilling Trichloroethylene primary 9.99e-12 1.93e-10

LCD incineration Trichloroethylene secondary 7.75e-12 1.49e-10

LCD landfilling Chloroform primary 5.35e-12 1.03e-10

LCD landfilling Vinyl chloride primary 5.34e-12 1.03e-10

LCD incineration Chloroform secondary 4.15e-12 8.01e-11

LCD incineration Vinyl chloride secondary 4.14e-12 7.99e-11

LCD landfilling 1,2-Dichloroethane primary 2.81e-12 5.42e-11

LCD incineration 1,2-Dichloroethane secondary 2.18e-12 4.20e-11

LCD landfilling Dichloromethane primary 1.85e-12 3.57e-11

LCD incineration Dichloromethane secondary 1.44e-12 2.77e-11

LPG Production Aromatic hydrocarbons secondary 6.90e-13 1.33e-11
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Table M-38.  LCD LCIA Results for the Aquatic Toxicity Impact Category

Process Group Material LCI Data Type

Aquatic Toxicity

(tox-kg) % of Total

M-221

LPG Production Barium cmpds secondary 5.60e-13 1.08e-11

LPG Production Chromium (VI) secondary 4.00e-13 7.71e-12

LPG Production Chromium (III) secondary 2.87e-13 5.53e-12

LPG Production Cadmium cmpds secondary 2.71e-13 5.23e-12

LPG Production Lead cmpds secondary 9.06e-14 1.75e-12

LPG Production Toluene secondary 8.42e-14 1.62e-12

LPG Production Nickel cmpds secondary 1.10e-14 2.11e-13

LPG Production Mercury compounds secondary 4.93e-15 9.50e-14

LPG Production Cyanide (-1) secondary 3.22e-15 6.20e-14

LPG Production Halogenated matter (organic) secondary 9.19e-16 1.77e-14

Natural Gas Prod. Halogenated matter (organic) secondary -1.56e-15 -3.01e-14

Natural Gas Prod. Cyanide (-1) secondary -5.47e-15 -1.05e-13

Natural Gas Prod. Mercury compounds secondary -8.37e-15 -1.61e-13

Natural Gas Prod. Nickel cmpds secondary -1.86e-14 -3.59e-13

LCD incineration Halogenated matter (organic) secondary -2.38e-14 -4.59e-13

LCD incineration Cyanide (-1) secondary -8.33e-14 -1.61e-12

Natural Gas Prod. Toluene secondary -1.43e-13 -2.76e-12

Natural Gas Prod. Lead cmpds secondary -1.54e-13 -2.97e-12

LCD incineration Nickel cmpds secondary -2.84e-13 -5.47e-12

Fuel Oil #4 Prod. Halogenated matter (organic) secondary -3.78e-13 -7.29e-12

Natural Gas Prod. Cadmium cmpds secondary -4.61e-13 -8.88e-12

Natural Gas Prod. Barium cmpds secondary -9.51e-13 -1.83e-11

Natural Gas Prod. Aromatic hydrocarbons secondary -1.17e-12 -2.26e-11

Fuel Oil #4 Prod. Cyanide (-1) secondary -1.32e-12 -2.55e-11

Fuel Oil #4 Prod. Mercury compounds secondary -2.02e-12 -3.90e-11

Fuel Oil #4 Prod. Nickel cmpds secondary -4.51e-12 -8.69e-11

LCD incineration Aromatic hydrocarbons secondary -1.78e-11 -3.44e-10

Fuel Oil #4 Prod. Toluene secondary -3.46e-11 -6.68e-10

Fuel Oil #4 Prod. Lead cmpds secondary -3.72e-11 -7.18e-10

Fuel Oil #4 Prod. Chromium (III) secondary -6.81e-11 -1.31e-09

Fuel Oil #4 Prod. Chromium (VI) secondary -9.50e-11 -1.83e-09

Natural Gas Prod. Copper (+1 & +2) secondary -1.04e-10 -2.00e-09

Fuel Oil #4 Prod. Cadmium cmpds secondary -1.11e-10 -2.15e-09

Fuel Oil #4 Prod. Barium cmpds secondary -2.30e-10 -4.44e-09

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary -2.83e-10 -5.47e-09

Natural Gas Prod. Chromium (III) secondary -7.28e-10 -1.40e-08

Natural Gas Prod. Chromium (VI) secondary -1.01e-09 -1.96e-08

LCD incineration Copper (+1 & +2) secondary -1.58e-09 -3.04e-08

LCD incineration Zinc (+2) secondary -5.36e-09 -1.03e-07

Fuel Oil #4 Prod. Zinc (+2) secondary -7.83e-09 -1.51e-07

Natural Gas Prod. Nitrate secondary -9.96e-09 -1.92e-07

Natural Gas Prod. Aluminum (+3) secondary -1.65e-08 -3.17e-07

Fuel Oil #4 Prod. Copper (+1 & +2) secondary -2.51e-08 -4.83e-07

Natural Gas Prod. Phenol secondary -2.86e-08 -5.52e-07

Natural Gas Prod. Fluorides (F-) secondary -3.95e-08 -7.61e-07

Natural Gas Prod. Zinc (+2) secondary -6.41e-08 -1.24e-06

Fuel Oil #4 Prod. Fluorides (F-) secondary -1.62e-07 -3.12e-06

Fuel Oil #4 Prod. Nitrate secondary -2.08e-07 -4.02e-06

LCD incineration Aluminum (+3) secondary -2.51e-07 -4.83e-06
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Table M-38.  LCD LCIA Results for the Aquatic Toxicity Impact Category

Process Group Material LCI Data Type

Aquatic Toxicity

(tox-kg) % of Total

M-222

LCD incineration Phenol secondary -4.33e-07 -8.36e-06

LCD incineration Nitrate secondary -2.33e-06 -4.49e-05

Fuel Oil #4 Prod. Aluminum (+3) secondary -3.98e-06 -7.68e-05

Fuel Oil #4 Prod. Phenol secondary -6.88e-06 -1.33e-04

LCD incineration Fluorides (F-) secondary -9.81e-06 -1.89e-04

LCD incineration Ammonia secondary -2.34e-04 -4.51e-03

Total End-of-life -2.37e-04 -4.58e-03

Total All Life-cycle Stages 5.19e+00 1.00e+02
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M-223

Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

Materials Processing Life-cycle Stage

Invar Sulfur dioxide secondary 1.65e+02 8.35e+00

Steel Prod., cold-rolled, semi-finished Sulfur dioxide secondary 2.54e+01 1.28e+00

Aluminum Prod. Sulfur dioxide secondary 1.38e+01 6.99e-01

Polycarbonate Production Sulfur dioxide secondary 7.93e+00 4.02e-01

Lead Sulfur dioxide secondary 4.57e+00 2.32e-01

ABS Production Sulfur dioxide secondary 2.80e+00 1.42e-01

Ferrite mfg. Sulfur dioxide secondary 2.35e+00 1.19e-01

Lead Arsenic secondary 2.21e+00 1.12e-01

Polystyrene Prod., high-impact Sulfur dioxide secondary 1.20e+00 6.07e-02

Aluminum Prod. Titanium tetrachloride secondary 7.20e-01 3.65e-02

Steel Prod., cold-rolled, semi-finished Carbon monoxide secondary 2.78e-01 1.41e-02

Invar Titanium tetrachloride secondary 2.56e-01 1.30e-02

Lead Titanium tetrachloride secondary 2.10e-01 1.07e-02

Aluminum Prod. Manganese cmpds secondary 1.62e-01 8.20e-03

Invar Manganese cmpds secondary 1.50e-01 7.58e-03

Aluminum Prod. Vanadium secondary 1.07e-01 5.44e-03

Steel Prod., cold-rolled, semi-finished PM secondary 1.05e-01 5.31e-03

Ferrite mfg. Manganese cmpds secondary 9.39e-02 4.76e-03

Invar Vanadium secondary 7.40e-02 3.75e-03

Invar Carbon monoxide secondary 7.04e-02 3.56e-03

Ferrite mfg. Carbon monoxide secondary 5.85e-02 2.96e-03

Steel Prod., cold-rolled, semi-finished Vanadium secondary 5.15e-02 2.61e-03

Aluminum Prod. Arsenic cmpds secondary 4.75e-02 2.41e-03

Lead Manganese cmpds secondary 4.60e-02 2.33e-03

Polycarbonate Production Carbon monoxide secondary 4.15e-02 2.10e-03

Invar Arsenic secondary 3.21e-02 1.62e-03

Ferrite mfg. Arsenic secondary 2.90e-02 1.47e-03

Lead Zinc (elemental) secondary 2.42e-02 1.23e-03

Ferrite mfg. Titanium tetrachloride secondary 2.36e-02 1.20e-03

Invar Zinc (elemental) secondary 2.28e-02 1.15e-03

Ferrite mfg. Zinc (elemental) secondary 2.21e-02 1.12e-03

Lead Vanadium secondary 2.09e-02 1.06e-03

Polycarbonate Production Methane secondary 2.03e-02 1.03e-03

ABS Production Carbon monoxide secondary 2.01e-02 1.02e-03

Polycarbonate Production Nitrogen dioxide secondary 1.94e-02 9.82e-04

Steel Prod., cold-rolled, semi-finished Fluorides (F-) secondary 1.91e-02 9.68e-04

Lead Carbon monoxide secondary 1.89e-02 9.57e-04

Aluminum Prod. Carbon monoxide secondary 1.72e-02 8.74e-04

Invar Arsenic cmpds secondary 1.69e-02 8.55e-04

Styrene-butadiene Copolymer Prod. Carbon monoxide secondary 1.60e-02 8.12e-04

Steel Prod., cold-rolled, semi-finished Manganese cmpds secondary 1.49e-02 7.55e-04

Ferrite mfg. Vanadium secondary 1.45e-02 7.35e-04

Steel Prod., cold-rolled, semi-finished Nitrogen dioxide secondary 1.40e-02 7.09e-04

Lead Arsenic cmpds secondary 1.38e-02 6.99e-04

Steel Prod., cold-rolled, semi-finished Methane secondary 1.09e-02 5.52e-04

Aluminum Prod. Barium cmpds secondary 1.04e-02 5.29e-04

Aluminum Prod. PM secondary 8.90e-03 4.51e-04

Aluminum Prod. Methane secondary 8.05e-03 4.08e-04

Aluminum Prod. Nitrogen dioxide secondary 7.13e-03 3.61e-04
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-224

Styrene-butadiene Copolymer Prod. Nitrogen oxides secondary 6.99e-03 3.54e-04

Styrene-butadiene Copolymer Prod. Methane secondary 6.87e-03 3.48e-04

Polycarbonate Production PM secondary 6.46e-03 3.27e-04

Aluminum Prod. Selenium secondary 6.29e-03 3.19e-04

Invar Methane secondary 5.76e-03 2.92e-04

Styrene-butadiene Copolymer Prod. Sulfur oxides secondary 5.71e-03 2.89e-04

ABS Production Methane secondary 5.08e-03 2.57e-04

Invar Nitrogen dioxide secondary 5.07e-03 2.57e-04

ABS Production Nitrogen dioxide secondary 4.66e-03 2.36e-04

Steel Prod., cold-rolled, semi-finished Arsenic secondary 4.52e-03 2.29e-04

Invar Barium cmpds secondary 4.31e-03 2.19e-04

Lead Nitrogen dioxide secondary 4.18e-03 2.12e-04

Steel Prod., cold-rolled, semi-finished Phosphorus (yellow or white) secondary 4.07e-03 2.06e-04

ABS Production Hydrochloric acid secondary 2.93e-03 1.48e-04

Ferrite mfg. Methane secondary 2.85e-03 1.45e-04

Invar PM secondary 2.76e-03 1.40e-04

Lead Barium cmpds secondary 2.71e-03 1.37e-04

Lead Methane secondary 2.52e-03 1.28e-04

Invar Selenium secondary 2.32e-03 1.18e-04

Polystyrene Prod., high-impact Carbon monoxide secondary 2.27e-03 1.15e-04

Steel Prod., cold-rolled, semi-finished Hydrochloric acid secondary 2.05e-03 1.04e-04

Ferrite mfg. Nitrogen dioxide secondary 2.03e-03 1.03e-04

Invar Hydrochloric acid secondary 1.85e-03 9.38e-05

Lead Selenium secondary 1.84e-03 9.30e-05

Polystyrene Prod., high-impact Nitrogen dioxide secondary 1.81e-03 9.19e-05

Aluminum Prod. Hydrochloric acid secondary 1.78e-03 9.04e-05

Steel Prod., cold-rolled, semi-finished Benzene secondary 1.76e-03 8.91e-05

Steel Prod., cold-rolled, semi-finished Barium cmpds secondary 1.73e-03 8.77e-05

Ferrite mfg. PM secondary 1.72e-03 8.72e-05

Polystyrene Prod., high-impact Methane secondary 1.66e-03 8.42e-05

Ferrite mfg. Arsenic cmpds secondary 1.64e-03 8.30e-05

ABS Production Formaldehyde secondary 1.60e-03 8.11e-05

Aluminum Prod. Aluminum (+3) secondary 1.59e-03 8.04e-05

Lead Lead secondary 1.58e-03 8.01e-05

Steel Prod., cold-rolled, semi-finished Arsenic cmpds secondary 1.54e-03 7.78e-05

ABS Production PM secondary 1.27e-03 6.44e-05

Aluminum Prod. Cadmium cmpds secondary 1.17e-03 5.93e-05

Lead Hydrochloric acid secondary 1.07e-03 5.42e-05

Styrene-butadiene Copolymer Prod. PM secondary 9.93e-04 5.03e-05

Invar Copper secondary 9.89e-04 5.01e-05

Invar Benzene secondary 9.17e-04 4.65e-05

Lead PM secondary 8.41e-04 4.26e-05

Steel Prod., cold-rolled, semi-finished Titanium tetrachloride secondary 8.33e-04 4.22e-05

Steel Prod., cold-rolled, semi-finished Ammonia secondary 7.99e-04 4.05e-05

Ferrite mfg. Barium cmpds secondary 7.81e-04 3.96e-05

Steel Prod., cold-rolled, semi-finished Nitrous oxide secondary 7.77e-04 3.94e-05

Ferrite mfg. Hydrochloric acid secondary 6.93e-04 3.51e-05

Ferrite mfg. Benzene secondary 5.85e-04 2.97e-05

Invar Aluminum (+3) secondary 5.70e-04 2.89e-05

Aluminum Prod. Benzene secondary 5.69e-04 2.88e-05
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-225

Steel Prod., cold-rolled, semi-finished Silicon secondary 5.06e-04 2.56e-05

Polycarbonate Production Hydrochloric acid secondary 4.65e-04 2.36e-05

Lead Aluminum (+3) secondary 4.62e-04 2.34e-05

Aluminum Prod. Barium sulfate secondary 4.54e-04 2.30e-05

Steel Prod., cold-rolled, semi-finished Formaldehyde secondary 4.15e-04 2.10e-05

Steel Prod., cold-rolled, semi-finished Titanium secondary 3.26e-04 1.65e-05

Polycarbonate Production Sulfuric acid secondary 3.17e-04 1.61e-05

Polystyrene Prod., high-impact PM secondary 3.02e-04 1.53e-05

Steel Prod., cold-rolled, semi-finished Selenium secondary 3.00e-04 1.52e-05

Lead Benzene secondary 2.99e-04 1.51e-05

Invar Phosphorus (yellow or white) secondary 2.89e-04 1.46e-05

Ferrite mfg. Selenium secondary 2.86e-04 1.45e-05

Ferrite mfg. Phosphorus (yellow or white) secondary 2.85e-04 1.44e-05

Steel Prod., cold-rolled, semi-finished Ethane secondary 2.46e-04 1.25e-05

ABS Production Hydrofluoric acid secondary 2.44e-04 1.23e-05

Polycarbonate Production Mercury compounds secondary 2.43e-04 1.23e-05

Aluminum Prod. Hydrofluoric acid secondary 2.40e-04 1.22e-05

Aluminum Prod. Zinc (elemental) secondary 2.30e-04 1.16e-05

Aluminum Prod. Titanium secondary 2.28e-04 1.15e-05

Invar Silicon secondary 2.26e-04 1.15e-05

Steel Prod., cold-rolled, semi-finished Zinc (elemental) secondary 2.16e-04 1.10e-05

Invar Titanium secondary 2.13e-04 1.08e-05

ABS Production Ammonia secondary 1.94e-04 9.82e-06

ABS Production Aromatic hydrocarbons secondary 1.91e-04 9.65e-06

Steel Prod., cold-rolled, semi-finished Molybdenum secondary 1.88e-04 9.51e-06

Aluminum Prod. Copper (+1 & +2) secondary 1.80e-04 9.12e-06

Invar Formaldehyde secondary 1.60e-04 8.11e-06

Ferrite mfg. Formaldehyde secondary 1.56e-04 7.92e-06

Invar Molybdenum secondary 1.52e-04 7.70e-06

Ferrite mfg. Silicon secondary 1.48e-04 7.52e-06

ABS Production Sulfuric acid secondary 1.45e-04 7.37e-06

Styrene-butadiene Copolymer Prod. Sulfuric acid secondary 1.42e-04 7.20e-06

Aluminum Prod. Nitrous oxide secondary 1.38e-04 7.00e-06

Aluminum Prod. Perfluoromethane secondary 1.30e-04 6.57e-06

Invar Cadmium cmpds secondary 1.27e-04 6.43e-06

Steel Prod., cold-rolled, semi-finished Barium secondary 1.23e-04 6.23e-06

Invar Nitrates/nitrites secondary 1.21e-04 6.11e-06

ABS Production Ethane secondary 1.19e-04 6.01e-06

Lead Barium sulfate secondary 1.15e-04 5.81e-06

ABS Production Mercury compounds secondary 1.11e-04 5.65e-06

Aluminum Prod. Silicon secondary 1.09e-04 5.54e-06

Styrene-butadiene Copolymer Prod. Mercury compounds secondary 1.09e-04 5.52e-06

Steel Prod., cold-rolled, semi-finished Tin (Sn++, Sn4+) secondary 1.04e-04 5.28e-06

Steel Prod., cold-rolled, semi-finished Antimony secondary 9.51e-05 4.82e-06

Invar Copper (+1 & +2) secondary 9.43e-05 4.78e-06

Polycarbonate Production Fluorides (F-) secondary 9.16e-05 4.64e-06

Ferrite mfg. Titanium secondary 9.12e-05 4.62e-06

Invar Ethane secondary 8.26e-05 4.18e-06

Polycarbonate Production Aromatic hydrocarbons secondary 8.22e-05 4.16e-06

Ferrite mfg. Ethane secondary 8.06e-05 4.09e-06
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-226

Lead Silicon secondary 7.13e-05 3.61e-06

Styrene-butadiene Copolymer Prod. Hydrochloric acid secondary 6.82e-05 3.46e-06

Styrene-butadiene Copolymer Prod. Aromatic hydrocarbons secondary 6.79e-05 3.44e-06

Invar Nickel secondary 6.54e-05 3.31e-06

Invar Barium secondary 6.53e-05 3.31e-06

Steel Prod., cold-rolled, semi-finished Silver compounds secondary 6.17e-05 3.13e-06

Ferrite mfg. Aluminum (+3) secondary 5.58e-05 2.82e-06

Ferrite mfg. Molybdenum secondary 5.23e-05 2.65e-06

Lead Copper (+1 & +2) secondary 5.20e-05 2.64e-06

ABS Production Aluminum (+3) secondary 5.08e-05 2.57e-06

Steel Prod., cold-rolled, semi-finished Nitrates/nitrites secondary 4.99e-05 2.53e-06

Steel Prod., cold-rolled, semi-finished Boron secondary 4.93e-05 2.50e-06

Aluminum Prod. Nitrate secondary 4.56e-05 2.31e-06

Steel Prod., cold-rolled, semi-finished Mercury compounds secondary 4.52e-05 2.29e-06

Styrene-butadiene Copolymer Prod. Fluorides (F-) secondary 4.10e-05 2.08e-06

Aluminum Prod. Barium secondary 3.91e-05 1.98e-06

Ferrite mfg. Barium secondary 3.73e-05 1.89e-06

Invar Lead secondary 3.62e-05 1.83e-06

Ferrite mfg. Lead secondary 3.46e-05 1.75e-06

Invar Barium sulfate secondary 3.46e-05 1.75e-06

Steel Prod., cold-rolled, semi-finished Barium sulfate secondary 3.43e-05 1.74e-06

Ferrite mfg. Barium sulfate secondary 3.38e-05 1.71e-06

Invar Ammonia secondary 3.16e-05 1.60e-06

Lead Ethane secondary 3.16e-05 1.60e-06

Invar Tin (Sn++, Sn4+) secondary 3.04e-05 1.54e-06

Polystyrene Prod., high-impact Aromatic hydrocarbons secondary 3.02e-05 1.53e-06

ABS Production Nitrate secondary 3.01e-05 1.52e-06

Lead Barium secondary 2.88e-05 1.46e-06

Lead Copper secondary 2.82e-05 1.43e-06

Invar Boron secondary 2.79e-05 1.41e-06

Steel Prod., cold-rolled, semi-finished Cadmium cmpds secondary 2.70e-05 1.37e-06

Invar Antimony secondary 2.69e-05 1.37e-06

Invar Hydrofluoric acid secondary 2.69e-05 1.36e-06

Ferrite mfg. Antimony secondary 2.63e-05 1.33e-06

Steel Prod., cold-rolled, semi-finished Aluminum (elemental) secondary 2.47e-05 1.25e-06

Invar Zinc (+2) secondary 2.44e-05 1.23e-06

Polystyrene Prod., high-impact Hydrochloric acid secondary 2.42e-05 1.23e-06

Aluminum Prod. Copper secondary 2.38e-05 1.21e-06

Steel Prod., cold-rolled, semi-finished Acetylene secondary 2.33e-05 1.18e-06

Lead Nitrous oxide secondary 2.03e-05 1.03e-06

Aluminum Prod. Nickel cmpds secondary 1.91e-05 9.65e-07

Steel Prod., cold-rolled, semi-finished Hydrofluoric acid secondary 1.89e-05 9.59e-07

Invar Silver compounds secondary 1.86e-05 9.44e-07

Ferrite mfg. Zinc (+2) secondary 1.84e-05 9.34e-07

Ferrite mfg. Silver compounds secondary 1.82e-05 9.22e-07

Aluminum Prod. Nickel secondary 1.78e-05 9.00e-07

Aluminum Prod. Zinc (+2) secondary 1.74e-05 8.83e-07

Steel Prod., cold-rolled, semi-finished Pentane secondary 1.70e-05 8.59e-07

Steel Prod., cold-rolled, semi-finished Aluminum (+3) secondary 1.58e-05 7.98e-07

Aluminum Prod. Ammonia secondary 1.55e-05 7.84e-07
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-227

Invar Aluminum (elemental) secondary 1.52e-05 7.72e-07

Invar Nickel cmpds secondary 1.51e-05 7.66e-07

Ferrite mfg. Boron secondary 1.48e-05 7.51e-07

Aluminum Prod. Aromatic hydrocarbons secondary 1.41e-05 7.17e-07

Lead Hydrofluoric acid secondary 1.36e-05 6.91e-07

Steel Prod., cold-rolled, semi-finished Hydrogen sulfide secondary 1.36e-05 6.88e-07

Aluminum Prod. Nitrites secondary 1.35e-05 6.85e-07

Steel Prod., cold-rolled, semi-finished Copper secondary 1.22e-05 6.19e-07

Lead Ammonia secondary 1.19e-05 6.01e-07

Ferrite mfg. Nitrous oxide secondary 1.06e-05 5.38e-07

Aluminum Prod. Aluminum (elemental) secondary 1.05e-05 5.33e-07

Polycarbonate Production Copper (+1 & +2) secondary 1.04e-05 5.25e-07

Ferrite mfg. Ammonia secondary 1.03e-05 5.19e-07

ABS Production Hydrogen sulfide secondary 1.01e-05 5.13e-07

Aluminum Prod. Strontium (Sr II) secondary 1.00e-05 5.06e-07

Lead Boron secondary 9.53e-06 4.83e-07

Polycarbonate Production Phenol secondary 9.34e-06 4.73e-07

Aluminum Prod. Fluoride secondary 9.10e-06 4.61e-07

Lead Nitrate secondary 9.00e-06 4.56e-07

Invar Pentane secondary 8.97e-06 4.55e-07

Ferrite mfg. Pentane secondary 8.76e-06 4.44e-07

Aluminum Prod. Lead cmpds secondary 8.72e-06 4.42e-07

Steel Prod., cold-rolled, semi-finished Copper (+1 & +2) secondary 8.59e-06 4.35e-07

Invar Aromatic hydrocarbons secondary 8.36e-06 4.23e-07

Lead Aluminum (elemental) secondary 8.16e-06 4.13e-07

Steel Prod., cold-rolled, semi-finished Nickel secondary 8.14e-06 4.13e-07

Aluminum Prod. Vanadium (V3+, V5+) secondary 8.14e-06 4.13e-07

Ferrite mfg. Aluminum (elemental) secondary 7.77e-06 3.93e-07

Invar Hydrogen sulfide secondary 7.26e-06 3.68e-07

Steel Prod., cold-rolled, semi-finished Aromatic hydrocarbons secondary 7.17e-06 3.63e-07

Invar Acetylene secondary 6.61e-06 3.35e-07

Ferrite mfg. Acetylene secondary 6.46e-06 3.27e-07

Ferrite mfg. Hydrofluoric acid secondary 6.37e-06 3.23e-07

Ferrite mfg. Copper (+1 & +2) secondary 5.96e-06 3.02e-07

Invar Nitrites secondary 5.95e-06 3.01e-07

Ferrite mfg. Cadmium cmpds secondary 5.94e-06 3.01e-07

Lead Nickel cmpds secondary 5.60e-06 2.83e-07

Invar Strontium (Sr II) secondary 5.18e-06 2.62e-07

Ferrite mfg. Hydrogen sulfide secondary 5.17e-06 2.62e-07

ABS Production Heptane secondary 5.02e-06 2.54e-07

Lead Zinc (+2) secondary 4.96e-06 2.51e-07

Aluminum Prod. 

Molybdenum (Mo II, Mo III, Mo IV, Mo V,

Mo VI) secondary 4.94e-06 2.50e-07

ABS Production Copper (+1 & +2) secondary 4.75e-06 2.41e-07

Lead Nickel secondary 4.72e-06 2.39e-07

Steel Prod., cold-rolled, semi-finished Strontium (Sr II) secondary 4.67e-06 2.37e-07

Styrene-butadiene Copolymer Prod. Copper (+1 & +2) secondary 4.64e-06 2.35e-07

Ferrite mfg. Copper secondary 4.55e-06 2.31e-07

Lead Fluoride secondary 4.46e-06 2.26e-07

Steel Prod., cold-rolled, semi-finished Hexane secondary 4.43e-06 2.24e-07
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-228

Invar Fluoride secondary 4.40e-06 2.23e-07

Ferrite mfg. Nitrate secondary 4.04e-06 2.05e-07

Lead Cadmium secondary 3.98e-06 2.02e-07

Aluminum Prod. Hydrogen sulfide secondary 3.77e-06 1.91e-07

Polycarbonate Production Ammonia secondary 3.70e-06 1.87e-07

Polycarbonate Production Hydrofluoric acid secondary 3.69e-06 1.87e-07

Steel Prod., cold-rolled, semi-finished Chromium (VI) secondary 3.30e-06 1.67e-07

Invar Vanadium (V3+, V5+) secondary 3.00e-06 1.52e-07

Invar Lead cmpds secondary 2.98e-06 1.51e-07

Lead Hydrogen sulfide secondary 2.96e-06 1.50e-07

Styrene-butadiene Copolymer Prod. Nitrate secondary 2.90e-06 1.47e-07

Lead Nitrites secondary 2.86e-06 1.45e-07

Lead Lead cmpds secondary 2.75e-06 1.39e-07

Lead Vanadium (V3+, V5+) secondary 2.37e-06 1.20e-07

Ferrite mfg. Nickel secondary 2.30e-06 1.16e-07

Ferrite mfg. Aromatic hydrocarbons secondary 2.26e-06 1.15e-07

Steel Prod., cold-rolled, semi-finished Boric acid secondary 2.17e-06 1.10e-07

Steel Prod., cold-rolled, semi-finished Bromine secondary 2.03e-06 1.03e-07

Lead Strontium (Sr II) secondary 2.00e-06 1.01e-07

Invar Methanol secondary 1.87e-06 9.45e-08

Polycarbonate Production Halogenated hydrocarbons (unspecified) secondary 1.85e-06 9.36e-08

Polycarbonate Production Hydrogen sulfide secondary 1.85e-06 9.36e-08

Aluminum Prod. Toluene secondary 1.81e-06 9.18e-08

Invar 

Molybdenum (Mo II, Mo III, Mo IV, Mo V,

Mo VI) secondary 1.72e-06 8.73e-08

Steel Prod., cold-rolled, semi-finished Uranium secondary 1.68e-06 8.53e-08

Polystyrene Prod., high-impact Ammonia secondary 1.62e-06 8.18e-08

Steel Prod., cold-rolled, semi-finished Toluene secondary 1.52e-06 7.69e-08

Ferrite mfg. Strontium (Sr II) secondary 1.52e-06 7.68e-08

Lead Mercury secondary 1.51e-06 7.66e-08

Lead 

Molybdenum (Mo II, Mo III, Mo IV, Mo V,

Mo VI) secondary 1.49e-06 7.57e-08

Invar Cobalt (Co I, Co II, Co III) secondary 1.44e-06 7.31e-08

Aluminum Prod. Xylene (mixed isomers) secondary 1.38e-06 6.98e-08

Invar Hexane secondary 1.29e-06 6.52e-08

Ferrite mfg. Hexane secondary 1.26e-06 6.37e-08

Invar Boron (B III) secondary 1.26e-06 6.36e-08

Invar Benzo[a]pyrene secondary 1.23e-06 6.23e-08

Steel Prod., cold-rolled, semi-finished Ethylene secondary 1.23e-06 6.22e-08

Steel Prod., cold-rolled, semi-finished Cyanide (-1) secondary 1.21e-06 6.11e-08

Aluminum Prod. Lead secondary 1.20e-06 6.08e-08

Steel Prod., cold-rolled, semi-finished Methanol secondary 1.19e-06 6.04e-08

Invar Cadmium secondary 1.18e-06 5.97e-08

Steel Prod., cold-rolled, semi-finished Xylene (mixed isomers) secondary 1.12e-06 5.68e-08

Steel Prod., cold-rolled, semi-finished Lead secondary 1.10e-06 5.58e-08

Steel Prod., cold-rolled, semi-finished Naphthalene secondary 1.10e-06 5.57e-08

Invar Toluene secondary 1.10e-06 5.57e-08

Lead Bromine secondary 1.08e-06 5.46e-08

Ferrite mfg. Cadmium secondary 9.76e-07 4.95e-08

Steel Prod., cold-rolled, semi-finished Phenol secondary 9.70e-07 4.91e-08

Steel Prod., cold-rolled, semi-finished Heptane secondary 9.33e-07 4.73e-08
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-229

Invar Chromium (VI) secondary 9.25e-07 4.69e-08

Polycarbonate Production Chlorine secondary 9.23e-07 4.68e-08

Ferrite mfg. Fluoride secondary 9.23e-07 4.68e-08

Lead Cobalt (Co I, Co II, Co III) secondary 9.18e-07 4.65e-08

Aluminum Prod. Chromium (VI) secondary 8.90e-07 4.51e-08

Steel Prod., cold-rolled, semi-finished Lead cmpds secondary 8.83e-07 4.47e-08

Lead Manganese secondary 8.47e-07 4.29e-08

Styrene-butadiene Copolymer Prod. Aluminum (+3) secondary 8.27e-07 4.19e-08

Ferrite mfg. Nickel cmpds secondary 7.97e-07 4.04e-08

Lead Mercury compounds secondary 7.88e-07 3.99e-08

Invar Xylene (mixed isomers) secondary 7.67e-07 3.89e-08

Lead Boron (B III) secondary 7.54e-07 3.82e-08

Invar Bromium (Br) secondary 7.09e-07 3.59e-08

Ferrite mfg. Bromine secondary 6.92e-07 3.50e-08

Aluminum Prod. Phenol secondary 6.39e-07 3.24e-08

ABS Production Chlorine secondary 6.35e-07 3.22e-08

Invar Manganese secondary 6.32e-07 3.20e-08

Invar Boric acid secondary 6.13e-07 3.11e-08

Invar Ethylene secondary 6.01e-07 3.04e-08

Ferrite mfg. Boric acid secondary 5.99e-07 3.03e-08

Steel Prod., cold-rolled, semi-finished Nickel cmpds secondary 5.96e-07 3.02e-08

ABS Production Phenol secondary 5.88e-07 2.98e-08

Ferrite mfg. Ethylene secondary 5.79e-07 2.93e-08

Ferrite mfg. Toluene secondary 5.31e-07 2.69e-08

Steel Prod., cold-rolled, semi-finished Zinc (+2) secondary 5.30e-07 2.69e-08

Ferrite mfg. Lead cmpds secondary 5.19e-07 2.63e-08

ABS Production Nickel cmpds secondary 5.04e-07 2.55e-08

Styrene-butadiene Copolymer Prod. Phenol secondary 4.92e-07 2.49e-08

Invar Uranium secondary 4.81e-07 2.44e-08

Ferrite mfg. Uranium secondary 4.69e-07 2.38e-08

Polycarbonate Production Aluminum (+3) secondary 4.62e-07 2.34e-08

Polycarbonate Production Ethanethiol secondary 4.62e-07 2.34e-08

Polycarbonate Production Lead secondary 4.62e-07 2.34e-08

Polycarbonate Production Mercury secondary 4.62e-07 2.34e-08

Polycarbonate Production Nickel (+2) secondary 4.62e-07 2.34e-08

Polycarbonate Production Nitrate secondary 4.62e-07 2.34e-08

Polycarbonate Production Nitrous oxide secondary 4.62e-07 2.34e-08

Polycarbonate Production Zinc (+2) secondary 4.62e-07 2.34e-08

Invar Phenol secondary 4.41e-07 2.23e-08

Aluminum Prod. Acetic acid secondary 4.22e-07 2.14e-08

Ferrite mfg. Chromium (VI) secondary 4.17e-07 2.11e-08

Styrene-butadiene Copolymer Prod. Chlorine secondary 4.14e-07 2.10e-08

Styrene-butadiene Copolymer Prod. Hydrofluoric acid secondary 4.14e-07 2.10e-08

Ferrite mfg. Nitrites secondary 4.13e-07 2.09e-08

Aluminum Prod. Cobalt secondary 4.11e-07 2.08e-08

Steel Prod., cold-rolled, semi-finished Cobalt secondary 4.05e-07 2.05e-08

Lead Chromium (VI) secondary 3.70e-07 1.88e-08

Steel Prod., cold-rolled, semi-finished Manganese secondary 3.60e-07 1.82e-08

Styrene-butadiene Copolymer Prod. Ammonia secondary 3.55e-07 1.80e-08

Ferrite mfg. Xylene (mixed isomers) secondary 3.50e-07 1.77e-08
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-230

Invar Acetic acid secondary 3.50e-07 1.77e-08

Ferrite mfg. Vanadium (V3+, V5+) secondary 3.42e-07 1.73e-08

Ferrite mfg. Methanol secondary 3.36e-07 1.70e-08

Polystyrene Prod., high-impact Nitrate secondary 3.02e-07 1.53e-08

Steel Prod., cold-rolled, semi-finished Vanadium (V3+, V5+) secondary 2.97e-07 1.50e-08

Aluminum Prod. Cadmium secondary 2.95e-07 1.50e-08

Invar Cyanide (-1) secondary 2.89e-07 1.46e-08

Invar Heptane secondary 2.83e-07 1.43e-08

Ferrite mfg. Heptane secondary 2.76e-07 1.40e-08

Steel Prod., cold-rolled, semi-finished Boron (B III) secondary 2.70e-07 1.37e-08

Invar Acetaldehyde secondary 2.64e-07 1.34e-08

ABS Production HALON-1301 secondary 2.56e-07 1.30e-08

Lead Xylene (mixed isomers) secondary 2.54e-07 1.29e-08

Aluminum Prod. Triethylene glycol secondary 2.42e-07 1.23e-08

Invar Mercury secondary 2.12e-07 1.08e-08

ABS Production Ethanethiol secondary 2.12e-07 1.07e-08

ABS Production Fluoride secondary 2.12e-07 1.07e-08

ABS Production Halogenated hydrocarbons (unspecified) secondary 2.12e-07 1.07e-08

ABS Production Lead secondary 2.12e-07 1.07e-08

ABS Production Mercury secondary 2.12e-07 1.07e-08

ABS Production Nitrous oxide secondary 2.12e-07 1.07e-08

ABS Production Zinc (+2) secondary 2.12e-07 1.07e-08

Styrene-butadiene Copolymer Prod. Halogenated hydrocarbons (unspecified) secondary 2.07e-07 1.05e-08

Styrene-butadiene Copolymer Prod. Hydrogen sulfide secondary 2.07e-07 1.05e-08

Styrene-butadiene Copolymer Prod. Lead secondary 2.07e-07 1.05e-08

Styrene-butadiene Copolymer Prod. Mercury secondary 2.07e-07 1.05e-08

Styrene-butadiene Copolymer Prod. Nickel (+2) secondary 2.07e-07 1.05e-08

Styrene-butadiene Copolymer Prod. Nitrous oxide secondary 2.07e-07 1.05e-08

Styrene-butadiene Copolymer Prod. Zinc (+2) secondary 2.07e-07 1.05e-08

Ferrite mfg. Cyanide (-1) secondary 2.05e-07 1.04e-08

Steel Prod., cold-rolled, semi-finished Acetic acid secondary 2.05e-07 1.04e-08

Aluminum Prod. Mercury secondary 2.02e-07 1.02e-08

Ferrite mfg. Phenol secondary 1.95e-07 9.90e-09

Invar Triethylene glycol secondary 1.93e-07 9.77e-09

Steel Prod., cold-rolled, semi-finished Triethylene glycol secondary 1.92e-07 9.70e-09

Aluminum Prod. Cyanide (-1) secondary 1.89e-07 9.60e-09

Ferrite mfg. Triethylene glycol secondary 1.88e-07 9.54e-09

Lead Triethylene glycol secondary 1.81e-07 9.18e-09

Aluminum Prod. HALON-1301 secondary 1.80e-07 9.14e-09

Polystyrene Prod., high-impact Phenol secondary 1.80e-07 9.11e-09

Steel Prod., cold-rolled, semi-finished Morpholine secondary 1.79e-07 9.08e-09

Steel Prod., cold-rolled, semi-finished Strontium secondary 1.77e-07 8.98e-09

Steel Prod., cold-rolled, semi-finished Propylene secondary 1.77e-07 8.97e-09

Steel Prod., cold-rolled, semi-finished Cadmium secondary 1.74e-07 8.83e-09

Lead Methanol secondary 1.62e-07 8.23e-09

Ferrite mfg. Mercury secondary 1.62e-07 8.18e-09

Steel Prod., cold-rolled, semi-finished Acetaldehyde secondary 1.53e-07 7.76e-09

ABS Production Ethylene secondary 1.52e-07 7.70e-09

Lead Phenol secondary 1.37e-07 6.96e-09

Invar Ethylbenzene secondary 1.37e-07 6.92e-09



APPENDIX M

Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-231

Invar Acetone secondary 1.36e-07 6.90e-09

Aluminum Prod. Chromium (III) secondary 1.31e-07 6.64e-09

Steel Prod., cold-rolled, semi-finished Rubidium ion (Rb+) secondary 1.21e-07 6.13e-09

Ferrite mfg. Cobalt secondary 1.20e-07 6.09e-09

Ferrite mfg. Manganese secondary 1.19e-07 6.01e-09

Steel Prod., cold-rolled, semi-finished Fluorine secondary 1.14e-07 5.76e-09

Lead Cyanide (-1) secondary 9.76e-08 4.94e-09

Lead Ethylene secondary 9.43e-08 4.78e-09

Invar Strontium secondary 9.37e-08 4.75e-09

Steel Prod., cold-rolled, semi-finished 

Molybdenum (Mo II, Mo III, Mo IV, Mo V,

Mo VI) secondary 9.07e-08 4.59e-09

Steel Prod., cold-rolled, semi-finished Benzo[a]pyrene secondary 8.92e-08 4.52e-09

Ferrite mfg. Boron (B III) secondary 8.91e-08 4.51e-09

Ferrite mfg. Cobalt (Co I, Co II, Co III) secondary 8.79e-08 4.45e-09

Ferrite mfg. Acetic acid secondary 8.74e-08 4.43e-09

Lead Toluene secondary 8.24e-08 4.18e-09

Steel Prod., cold-rolled, semi-finished Acetone secondary 7.91e-08 4.01e-09

Invar HALON-1301 secondary 7.60e-08 3.85e-09

Lead Cobalt secondary 7.32e-08 3.71e-09

Lead Acetic acid secondary 7.30e-08 3.70e-09

Lead Aromatic hydrocarbons secondary 6.79e-08 3.44e-09

Invar Sulfuric acid secondary 5.98e-08 3.03e-09

Ferrite mfg. Sulfuric acid secondary 5.84e-08 2.96e-09

Invar Mercury compounds secondary 5.57e-08 2.82e-09

Ferrite mfg. Mercury compounds secondary 5.44e-08 2.76e-09

Steel Prod., cold-rolled, semi-finished Lanthanum secondary 5.37e-08 2.72e-09

Steel Prod., cold-rolled, semi-finished Ethylbenzene secondary 5.25e-08 2.66e-09

Invar Morpholine secondary 5.07e-08 2.57e-09

Invar Propylene secondary 5.03e-08 2.55e-09

Ferrite mfg. Morpholine secondary 4.95e-08 2.51e-09

Ferrite mfg. Strontium secondary 4.94e-08 2.50e-09

Ferrite mfg. Propylene secondary 4.91e-08 2.49e-09

Invar Nitrous oxide secondary 4.85e-08 2.46e-09

Invar Chromium (III) secondary 4.79e-08 2.42e-09

Lead Ethylbenzene secondary 4.72e-08 2.39e-09

Steel Prod., cold-rolled, semi-finished Beryllium secondary 4.72e-08 2.39e-09

Aluminum Prod. Strontium secondary 4.48e-08 2.27e-09

Ferrite mfg. Acetaldehyde secondary 4.38e-08 2.22e-09

Lead Chromium (III) secondary 3.86e-08 1.96e-09

Invar Rubidium ion (Rb+) secondary 3.66e-08 1.85e-09

Ferrite mfg. Rubidium ion (Rb+) secondary 3.57e-08 1.81e-09

Lead Acetaldehyde secondary 3.39e-08 1.72e-09

Lead HALON-1301 secondary 3.39e-08 1.72e-09

Steel Prod., cold-rolled, semi-finished Mercury secondary 3.26e-08 1.65e-09

Invar Fluorine secondary 3.22e-08 1.63e-09

Ferrite mfg. Fluorine secondary 3.14e-08 1.59e-09

Steel Prod., cold-rolled, semi-finished Thorium secondary 2.88e-08 1.46e-09

Ferrite mfg. 

Molybdenum (Mo II, Mo III, Mo IV, Mo V,

Mo VI) secondary 2.55e-08 1.29e-09

Steel Prod., cold-rolled, semi-finished HALON-1301 secondary 2.52e-08 1.28e-09
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-232

Ferrite mfg. Benzo[a]pyrene secondary 2.48e-08 1.25e-09

Ferrite mfg. Acetone secondary 2.23e-08 1.13e-09

Ferrite mfg. Ethylbenzene secondary 1.94e-08 9.82e-10

Lead Acetone secondary 1.72e-08 8.70e-10

Steel Prod., cold-rolled, semi-finished Tin secondary 1.68e-08 8.49e-10

Steel Prod., cold-rolled, semi-finished Phosphorus pentoxide secondary 1.61e-08 8.15e-10

Invar Lanthanum secondary 1.53e-08 7.76e-10

Ferrite mfg. Lanthanum secondary 1.50e-08 7.58e-10

Invar Beryllium secondary 1.34e-08 6.80e-10

Ferrite mfg. Beryllium secondary 1.31e-08 6.64e-10

Steel Prod., cold-rolled, semi-finished Scandium secondary 1.31e-08 6.62e-10

Steel Prod., cold-rolled, semi-finished Chlorine secondary 1.14e-08 5.78e-10

Aluminum Prod. 1,2-Dichlorotetrafluoroethane secondary 1.04e-08 5.28e-10

Ferrite mfg. HALON-1301 secondary 9.52e-09 4.82e-10

Steel Prod., cold-rolled, semi-finished Thallium secondary 8.89e-09 4.51e-10

Aluminum Prod. Perfluoroethane secondary 8.46e-09 4.28e-10

Invar Thorium secondary 8.23e-09 4.17e-10

Ferrite mfg. Thorium secondary 8.03e-09 4.07e-10

Invar Hydrogen cyanide secondary 7.58e-09 3.84e-10

Ferrite mfg. Hydrogen cyanide secondary 7.40e-09 3.75e-10

Steel Prod., cold-rolled, semi-finished Chromium (III) secondary 5.29e-09 2.68e-10

Steel Prod., cold-rolled, semi-finished Nitrites secondary 5.19e-09 2.63e-10

Ferrite mfg. Chromium (III) secondary 5.01e-09 2.54e-10

Invar Tin secondary 4.77e-09 2.41e-10

Invar Phosphorus pentoxide secondary 4.69e-09 2.38e-10

Ferrite mfg. Tin secondary 4.65e-09 2.36e-10

Ferrite mfg. Phosphorus pentoxide secondary 4.58e-09 2.32e-10

Invar 1,2-Dichlorotetrafluoroethane secondary 4.31e-09 2.19e-10

Invar Scandium secondary 3.74e-09 1.89e-10

Ferrite mfg. Scandium secondary 3.65e-09 1.85e-10

Invar Perfluoromethane secondary 2.85e-09 1.45e-10

Ferrite mfg. Perfluoromethane secondary 2.78e-09 1.41e-10

Invar Thallium secondary 2.55e-09 1.29e-10

Ferrite mfg. Thallium secondary 2.49e-09 1.26e-10

Invar Trichlorofluoromethane secondary 2.06e-09 1.04e-10

Lead Benzo[a]pyrene secondary 1.96e-09 9.94e-11

Steel Prod., cold-rolled, semi-finished Edetic acid (EDTA) secondary 1.93e-09 9.78e-11

Invar Hypochlorous acid secondary 1.77e-09 8.98e-11

Steel Prod., cold-rolled, semi-finished Hypochlorous acid secondary 1.76e-09 8.91e-11

Ferrite mfg. Hypochlorous acid secondary 1.73e-09 8.76e-11

Steel Prod., cold-rolled, semi-finished Cobalt (Co I, Co II, Co III) secondary 1.57e-09 7.96e-11

Invar Dichloromethane secondary 1.46e-09 7.39e-11

Steel Prod., cold-rolled, semi-finished Dichloromethane secondary 1.45e-09 7.34e-11

Ferrite mfg. Dichloromethane secondary 1.42e-09 7.21e-11

Invar Chlorine secondary 1.11e-09 5.62e-11

Ferrite mfg. Chlorine secondary 1.08e-09 5.49e-11

Ferrite mfg. Trichlorofluoromethane secondary 7.65e-10 3.87e-11

Invar Dichlorodifluoromethane secondary 6.37e-10 3.23e-11

Invar Edetic acid (EDTA) secondary 5.47e-10 2.77e-11

Ferrite mfg. Edetic acid (EDTA) secondary 5.34e-10 2.70e-11
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-233

Invar CFC-13 secondary 5.04e-10 2.55e-11

Steel Prod., cold-rolled, semi-finished Isopropylpropionate secondary 2.02e-10 1.02e-11

Ferrite mfg. Isopropylpropionate secondary 1.99e-10 1.01e-11

Invar Halogenated matter (organic) secondary 1.37e-10 6.95e-12

Ferrite mfg. Halogenated matter (organic) secondary 1.34e-10 6.78e-12

Steel Prod., cold-rolled, semi-finished Lithium salts secondary 9.91e-11 5.02e-12

Invar Ethanethiol secondary 8.71e-11 4.41e-12

Ferrite mfg. Ethanethiol secondary 8.50e-11 4.31e-12

Ferrite mfg. Tin (Sn++, Sn4+) secondary 7.29e-11 3.69e-12

Invar Chloroform secondary 5.44e-11 2.76e-12

Steel Prod., cold-rolled, semi-finished Chloroform secondary 5.40e-11 2.73e-12

Ferrite mfg. Chloroform secondary 5.31e-11 2.69e-12

Steel Prod., cold-rolled, semi-finished Zirconium secondary 4.66e-11 2.36e-12

Steel Prod., cold-rolled, semi-finished Perfluoromethane secondary 4.49e-11 2.28e-12

ABS Production HCFC-22 secondary 3.47e-11 1.76e-12

Invar Lithium salts secondary 2.81e-11 1.42e-12

Ferrite mfg. Lithium salts secondary 2.74e-11 1.39e-12

Lead Acrolein secondary 2.38e-11 1.21e-12

Invar Zirconium secondary 1.34e-11 6.77e-13

Ferrite mfg. Zirconium secondary 1.30e-11 6.61e-13

Lead Benzaldehyde secondary 1.04e-12 5.25e-14

Invar Trichloroethylene secondary 7.82e-13 3.96e-14

Steel Prod., cold-rolled, semi-finished Trichloroethylene secondary 7.75e-13 3.93e-14

Ferrite mfg. Trichloroethylene secondary 7.63e-13 3.87e-14

Invar HFC-125 secondary 6.44e-13 3.26e-14

Ferrite mfg. HFC-125 secondary 6.29e-13 3.19e-14

Invar Propionaldehyde secondary 5.32e-14 2.69e-15

Steel Prod., cold-rolled, semi-finished Propionaldehyde secondary 5.32e-14 2.69e-15

Ferrite mfg. Propionaldehyde secondary 5.19e-14 2.63e-15

Invar Pentachlorobenzene secondary 2.77e-14 1.40e-15

Steel Prod., cold-rolled, semi-finished Tetrachloroethylene secondary 2.19e-14 1.11e-15

Invar Tetrachloroethylene secondary 2.16e-14 1.09e-15

Ferrite mfg. Tetrachloroethylene secondary 2.11e-14 1.07e-15

Invar Acrolein secondary 9.90e-15 5.01e-16

Steel Prod., cold-rolled, semi-finished Benzaldehyde secondary 4.72e-15 2.39e-16

Invar Benzaldehyde secondary 4.69e-15 2.38e-16

Ferrite mfg. Benzaldehyde secondary 4.57e-15 2.32e-16

Invar 1,1,1-Trichloroethane secondary 3.25e-15 1.65e-16

Steel Prod., cold-rolled, semi-finished 1,1,1-Trichloroethane secondary 3.21e-15 1.63e-16

Ferrite mfg. 1,1,1-Trichloroethane secondary 3.16e-15 1.60e-16

Invar Perfluoroethane secondary 3.14e-15 1.59e-16

Invar Pentachlorophenol secondary 1.24e-15 6.28e-17

Ferrite mfg. 1,2-Dichlorotetrafluoroethane secondary 3.19e-16 1.61e-17

Invar Hexachloroethane secondary 1.24e-16 6.27e-18

Steel Prod., cold-rolled, semi-finished Hexachloroethane secondary 1.23e-16 6.23e-18

Ferrite mfg. Hexachloroethane secondary 1.21e-16 6.12e-18

Ferrite mfg. Dichlorodifluoromethane secondary 4.72e-17 2.39e-18

Ferrite mfg. CFC-13 secondary 3.74e-17 1.89e-18

Invar HCFC-22 secondary 8.74e-19 4.43e-20

Ferrite mfg. HCFC-22 secondary 8.54e-19 4.32e-20
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-234

Total Materials Processing 2.28e+02 1.16e+01

Manufacturing Life-cycle Stage

Japanese Electric Grid Sulfur dioxide model/secondary 5.69e+01 2.88e+00

US electric grid Sulfur dioxide model/secondary 2.63e+01 1.33e+00

LPG Production Carbon monoxide secondary 5.34e+00 2.71e-01

LPG Production Vanadium secondary 1.05e+00 5.30e-02

LPG Production Benzene secondary 8.57e-01 4.34e-02

LPG Production Methane secondary 8.39e-01 4.25e-02

LPG Production Sulfur oxides secondary 8.01e-01 4.06e-02

Glass/frit Fluorides (F-) primary 5.82e-01 2.95e-02

LPG Production Nitrogen oxides secondary 5.73e-01 2.90e-02

CRT tube mfg. Carbon monoxide primary 2.12e-01 1.07e-02

LPG Production Arsenic secondary 2.06e-01 1.05e-02

LPG Production Formaldehyde secondary 1.34e-01 6.79e-03

LPG Production PM secondary 1.29e-01 6.53e-03

Natural Gas Prod. Benzene secondary 7.57e-02 3.83e-03

Natural Gas Prod. Carbon monoxide secondary 6.36e-02 3.22e-03

Natural Gas Prod. Methane secondary 5.02e-02 2.54e-03

Glass/frit Nitrogen oxides primary 4.41e-02 2.24e-03

Japanese Electric Grid Nitrogen oxides model/secondary 4.07e-02 2.06e-03

CRT tube mfg. Phosphorus (yellow or white) primary 4.00e-02 2.03e-03

LPG Production Hydrochloric acid secondary 3.68e-02 1.86e-03

Japanese Electric Grid Carbon monoxide model/secondary 3.50e-02 1.77e-03

Fuel Oil #6 Prod. Carbon monoxide secondary 2.62e-02 1.33e-03

Japanese Electric Grid Vanadium model/secondary 2.27e-02 1.15e-03

US electric grid Nitrogen oxides model/secondary 1.88e-02 9.52e-04

LPG Production Nitrous oxide secondary 1.62e-02 8.22e-04

US electric grid Carbon monoxide model/secondary 1.61e-02 8.17e-04

Fuel Oil #2 Prod. Carbon monoxide secondary 1.56e-02 7.89e-04

Fuel Oil #6 Prod. Vanadium secondary 1.08e-02 5.45e-04

Japanese Electric Grid Arsenic model/secondary 1.04e-02 5.28e-04

US electric grid Methane model/secondary 1.03e-02 5.21e-04

CRT tube mfg. Sulfur oxides primary 9.96e-03 5.05e-04

LPG Production Phosphorus (yellow or white) secondary 9.81e-03 4.97e-04

Natural Gas Prod. Nitrogen oxides secondary 9.32e-03 4.72e-04

US electric grid Arsenic model/secondary 8.91e-03 4.51e-04

US electric grid Hydrochloric acid model/secondary 7.87e-03 3.99e-04

LPG Production Fluorides (F-) secondary 7.50e-03 3.80e-04

LPG Production Selenium secondary 7.41e-03 3.76e-04

Japanese Electric Grid Hydrochloric acid model/secondary 6.28e-03 3.18e-04

Fuel Oil #6 Prod. Methane secondary 5.89e-03 2.98e-04

Glass/frit Fluorides (F-) primary 5.82e-03 2.95e-04

Fuel Oil #6 Prod. Sulfur oxides secondary 5.47e-03 2.77e-04

Fuel Oil #6 Prod. Benzene secondary 4.90e-03 2.48e-04

PWB Mfg. Formaldehyde model/secondary 4.44e-03 2.25e-04

Fuel Oil #6 Prod. Nitrogen oxides secondary 4.09e-03 2.07e-04

LPG Production Ammonia secondary 3.74e-03 1.89e-04

CRT tube mfg. Fluoride primary 3.45e-03 1.75e-04

Fuel Oil #2 Prod. Vanadium secondary 3.45e-03 1.75e-04

LPG Production Hydrogen sulfide secondary 3.07e-03 1.55e-04
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-235

CRT tube mfg. Dimethyl Formamide primary 3.03e-03 1.54e-04

Fuel Oil #2 Prod. Methane secondary 2.57e-03 1.30e-04

Fuel Oil #2 Prod. Benzene secondary 2.55e-03 1.29e-04

Fuel Oil #2 Prod. Sulfur oxides secondary 2.44e-03 1.23e-04

CRT tube mfg. Nitrogen oxides primary 2.17e-03 1.10e-04

Japanese Electric Grid PM-10 model/secondary 2.00e-03 1.01e-04

Glass/frit Carbon monoxide primary 2.00e-03 1.01e-04

Fuel Oil #2 Prod. Nitrogen oxides secondary 1.76e-03 8.90e-05

Fuel Oil #6 Prod. Arsenic secondary 1.72e-03 8.74e-05

CRT tube mfg. Zinc (elemental) primary 1.65e-03 8.35e-05

LPG Production Molybdenum secondary 1.65e-03 8.34e-05

US electric grid Selenium model/secondary 1.48e-03 7.50e-05

Fuel Oil #4 Prod. Carbon monoxide secondary 1.40e-03 7.11e-05

Fuel Oil #6 Prod. Formaldehyde secondary 1.37e-03 6.93e-05

Japanese Electric Grid Fluorides (F-) model/secondary 1.31e-03 6.63e-05

Japanese Electric Grid Selenium model/secondary 1.27e-03 6.46e-05

LPG Production Zinc (elemental) secondary 1.20e-03 6.08e-05

Japanese Electric Grid Formaldehyde model/secondary 1.17e-03 5.92e-05

US electric grid Vanadium model/secondary 1.11e-03 5.64e-05

LPG Production Hydrofluoric acid secondary 1.00e-03 5.08e-05

Fuel Oil #6 Prod. PM secondary 9.24e-04 4.68e-05

US electric grid PM-10 model/secondary 9.22e-04 4.67e-05

LPG Production Ethane secondary 7.76e-04 3.93e-05

LPG Production Phenol secondary 7.15e-04 3.62e-05

Fuel Oil #2 Prod. Arsenic secondary 6.52e-04 3.30e-05

LPG Production Pentane secondary 6.51e-04 3.30e-05

CRT tube mfg. Toluene primary 6.41e-04 3.25e-05

Japanese Electric Grid Zinc (elemental) model/secondary 6.13e-04 3.11e-05

Glass/frit Nitrogen oxides primary 5.33e-04 2.70e-05

LPG Production Hexane secondary 4.51e-04 2.28e-05

Fuel Oil #2 Prod. Formaldehyde secondary 4.41e-04 2.23e-05

Natural Gas Prod. PM secondary 4.14e-04 2.10e-05

Fuel Oil #4 Prod. Vanadium secondary 4.03e-04 2.04e-05

Fuel Oil #2 Prod. PM secondary 3.96e-04 2.01e-05

Japanese Electric Grid Antimony model/secondary 3.23e-04 1.64e-05

Natural Gas Prod. Arsenic secondary 3.15e-04 1.59e-05

Fuel Oil #6 Prod. Hydrochloric acid secondary 2.97e-04 1.50e-05

LPG Production Nickel secondary 2.90e-04 1.47e-05

Natural Gas Prod. Sulfur oxides secondary 2.76e-04 1.40e-05

Natural Gas Prod. Ammonia secondary 2.69e-04 1.36e-05

Fuel Oil #4 Prod. Methane secondary 2.61e-04 1.32e-05

Fuel Oil #4 Prod. Sulfur oxides secondary 2.45e-04 1.24e-05

Fuel Oil #4 Prod. Benzene secondary 2.41e-04 1.22e-05

LPG Production PM-10 secondary 2.25e-04 1.14e-05

US electric grid Hydrofluoric acid model/secondary 2.15e-04 1.09e-05

LPG Production Antimony secondary 2.14e-04 1.08e-05

CRT tube mfg. Nickel primary 1.89e-04 9.56e-06

Fuel Oil #4 Prod. Nitrogen oxides secondary 1.79e-04 9.09e-06

Japanese Electric Grid Hydrofluoric acid model/secondary 1.71e-04 8.69e-06

US electric grid Formaldehyde model/secondary 1.55e-04 7.84e-06
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-236

Fuel Oil #6 Prod. Nitrous oxide secondary 1.45e-04 7.35e-06

LPG Production Aluminum (+3) secondary 1.42e-04 7.17e-06

Japanese Electric Grid Molybdenum model/secondary 1.31e-04 6.66e-06

Fuel Oil #2 Prod. Hydrochloric acid secondary 1.15e-04 5.85e-06

Japanese Electric Grid Nitrous oxide model/secondary 1.12e-04 5.66e-06

US electric grid Benzene model/secondary 1.11e-04 5.64e-06

Glass/frit PM primary 1.09e-04 5.53e-06

CRT tube mfg. Molybdenum primary 1.02e-04 5.18e-06

LPG Production Chromium (VI) secondary 1.01e-04 5.11e-06

Fuel Oil #6 Prod. Phosphorus (yellow or white) secondary 9.77e-05 4.95e-06

Japanese Electric Grid Benzene model/secondary 9.10e-05 4.61e-06

Japanese Electric Grid Methane model/secondary 8.13e-05 4.12e-06

Fuel Oil #4 Prod. Arsenic secondary 7.04e-05 3.57e-06

Natural Gas Prod. Vanadium secondary 6.96e-05 3.53e-06

Natural Gas Prod. Hydrochloric acid secondary 6.39e-05 3.24e-06

US electric grid Phosphorus (yellow or white) model/secondary 6.27e-05 3.18e-06

Fuel Oil #6 Prod. Selenium secondary 6.07e-05 3.07e-06

LPG Production Nitrate secondary 6.06e-05 3.07e-06

Fuel Oil #6 Prod. Fluorides (F-) secondary 5.83e-05 2.96e-06

Glass/frit Carbon monoxide primary 5.59e-05 2.83e-06

US electric grid Nitrous oxide model/secondary 5.42e-05 2.75e-06

Fuel Oil #2 Prod. Nitrous oxide secondary 5.19e-05 2.63e-06

Fuel Oil #4 Prod. Formaldehyde secondary 5.14e-05 2.60e-06

Glass/frit Sulfur oxides primary 5.08e-05 2.58e-06

Glass/frit Lead primary 4.37e-05 2.21e-06

CRT tube mfg. Copper primary 4.05e-05 2.05e-06

Fuel Oil #4 Prod. PM secondary 4.05e-05 2.05e-06

Japanese Electric Grid Nickel model/secondary 3.51e-05 1.78e-06

LPG Production Copper secondary 3.49e-05 1.77e-06

LPG Production 2-Chloroacetophenone secondary 3.22e-05 1.63e-06

Fuel Oil #2 Prod. Phosphorus (yellow or white) secondary 3.21e-05 1.63e-06

LPG Production Dimethylbenzanthracene secondary 3.19e-05 1.62e-06

LPG Production Bromomethane secondary 3.18e-05 1.61e-06

Fuel Oil #6 Prod. Hydrogen sulfide secondary 3.18e-05 1.61e-06

Glass/frit Nitrates/nitrites primary 2.94e-05 1.49e-06

Japanese Electric Grid Barium model/secondary 2.94e-05 1.49e-06

US electric grid Zinc (elemental) model/secondary 2.89e-05 1.47e-06

Natural Gas Prod. Formaldehyde secondary 2.77e-05 1.40e-06

LPG Production Naphthalene secondary 2.58e-05 1.31e-06

CRT tube mfg. Xylene (mixed isomers) primary 2.55e-05 1.29e-06

US electric grid Antimony model/secondary 2.37e-05 1.20e-06

Fuel Oil #2 Prod. Fluorides (F-) secondary 2.34e-05 1.18e-06

Fuel Oil #2 Prod. Selenium secondary 2.33e-05 1.18e-06

LPG Production Manganese secondary 2.23e-05 1.13e-06

Fuel Oil #6 Prod. Ammonia secondary 2.01e-05 1.02e-06

LPG Production Barium secondary 1.86e-05 9.44e-07

LPG Production Silicon secondary 1.69e-05 8.57e-07

LPG Production Cyanide (-1) secondary 1.67e-05 8.47e-07

Japanese Electric Grid Naphthalene model/secondary 1.63e-05 8.28e-07

LPG Production Barium cmpds secondary 1.59e-05 8.04e-07

Fuel Oil #6 Prod. Molybdenum secondary 1.56e-05 7.89e-07
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-237

Natural Gas Prod. Fluorides (F-) secondary 1.35e-05 6.85e-07

LPG Production Lead secondary 1.24e-05 6.26e-07

Fuel Oil #4 Prod. Hydrochloric acid secondary 1.23e-05 6.24e-07

Natural Gas Prod. Selenium secondary 1.21e-05 6.15e-07

Natural Gas Prod. Nitrous oxide secondary 1.15e-05 5.85e-07

Fuel Oil #2 Prod. Ammonia secondary 1.10e-05 5.58e-07

Fuel Oil #2 Prod. Hydrogen sulfide secondary 1.01e-05 5.12e-07

Natural Gas Prod. Zinc (elemental) secondary 8.50e-06 4.31e-07

Fuel Oil #6 Prod. Hydrofluoric acid secondary 8.10e-06 4.10e-07

US electric grid Molybdenum model/secondary 7.92e-06 4.01e-07

Japanese Electric Grid Copper model/secondary 7.14e-06 3.62e-07

Natural Gas Prod. Ethane secondary 6.99e-06 3.54e-07

US electric grid 2-Chloroacetophenone model/secondary 6.88e-06 3.49e-07

US electric grid Bromomethane model/secondary 6.81e-06 3.45e-07

Fuel Oil #6 Prod. Zinc (elemental) secondary 6.59e-06 3.34e-07

LPG Production Carbon disulfide secondary 5.98e-06 3.03e-07

Natural Gas Prod. Pentane secondary 5.86e-06 2.97e-07

Fuel Oil #4 Prod. Nitrous oxide secondary 5.75e-06 2.91e-07

Japanese Electric Grid 2-Chloroacetophenone model/secondary 5.50e-06 2.79e-07

Japanese Electric Grid Bromomethane model/secondary 5.44e-06 2.76e-07

Fuel Oil #2 Prod. Molybdenum secondary 5.33e-06 2.70e-07

LPG Production Benzyl chloride secondary 4.68e-06 2.37e-07

Fuel Oil #6 Prod. Ethane secondary 4.43e-06 2.25e-07

Natural Gas Prod. Hexane secondary 4.06e-06 2.06e-07

LPG Production Aluminum (elemental) secondary 3.87e-06 1.96e-07

Fuel Oil #6 Prod. Pentane secondary 3.72e-06 1.88e-07

Fuel Oil #4 Prod. Phosphorus (yellow or white) secondary 3.70e-06 1.88e-07

LPG Production Chloroform secondary 3.64e-06 1.84e-07

CRT tube mfg. Manganese primary 3.60e-06 1.83e-07

US electric grid Cyanide (-1) model/secondary 3.58e-06 1.81e-07

Fuel Oil #2 Prod. Zinc (elemental) secondary 3.54e-06 1.80e-07

Fuel Oil #2 Prod. Hydrofluoric acid secondary 3.15e-06 1.60e-07

CRT tube mfg. Lead primary 3.01e-06 1.53e-07

Japanese Electric Grid Cyanide (-1) model/secondary 2.86e-06 1.45e-07

Fuel Oil #6 Prod. Nickel secondary 2.81e-06 1.42e-07

US electric grid 2,3,7,8-TCDD model/secondary 2.71e-06 1.37e-07

US electric grid Nickel model/secondary 2.60e-06 1.32e-07

Fuel Oil #6 Prod. Hexane secondary 2.58e-06 1.31e-07

LPG Production Cobalt secondary 2.51e-06 1.27e-07

Fuel Oil #4 Prod. Selenium secondary 2.50e-06 1.27e-07

Fuel Oil #4 Prod. Fluorides (F-) secondary 2.46e-06 1.25e-07

Fuel Oil #6 Prod. Phenol secondary 2.42e-06 1.23e-07

Fuel Oil #6 Prod. PM-10 secondary 2.33e-06 1.18e-07

Natural Gas Prod. Molybdenum secondary 2.31e-06 1.17e-07

Fuel Oil #2 Prod. Ethane secondary 2.30e-06 1.17e-07

Japanese Electric Grid 2,3,7,8-TCDD model/secondary 2.22e-06 1.13e-07

US electric grid Naphthalene model/secondary 2.16e-06 1.09e-07

Fuel Oil #2 Prod. Phenol secondary 2.01e-06 1.02e-07

LPG Production Acrolein secondary 1.94e-06 9.83e-08

Fuel Oil #2 Prod. Pentane secondary 1.93e-06 9.79e-08
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-238

US electric grid Barium model/secondary 1.86e-06 9.42e-08

Natural Gas Prod. Phosphorus (yellow or white) secondary 1.77e-06 8.96e-08

Natural Gas Prod. Hydrofluoric acid secondary 1.74e-06 8.83e-08

LPG Production Methyl chloride secondary 1.57e-06 7.96e-08

LPG Production Beryllium secondary 1.40e-06 7.11e-08

Fuel Oil #2 Prod. Hexane secondary 1.34e-06 6.79e-08

US electric grid Carbon disulfide model/secondary 1.28e-06 6.48e-08

Fuel Oil #4 Prod. Hydrogen sulfide secondary 1.19e-06 6.00e-08

Fuel Oil #6 Prod. Antimony secondary 1.18e-06 6.00e-08

Japanese Electric Grid Cobalt model/secondary 1.18e-06 5.99e-08

LPG Production Methyl hydrazine secondary 1.14e-06 5.76e-08

Fuel Oil #4 Prod. Ammonia secondary 1.02e-06 5.18e-08

Japanese Electric Grid Carbon disulfide model/secondary 1.02e-06 5.17e-08

US electric grid Benzyl chloride model/secondary 1.00e-06 5.08e-08

Fuel Oil #2 Prod. Nickel secondary 9.44e-07 4.78e-08

LPG Production Acetaldehyde secondary 8.73e-07 4.42e-08

LPG Production Propionaldehyde secondary 8.73e-07 4.42e-08

LPG Production Mercury secondary 8.69e-07 4.40e-08

LPG Production Cadmium secondary 8.10e-07 4.10e-08

Japanese Electric Grid Benzyl chloride model/secondary 8.00e-07 4.05e-08

US electric grid Chloroform model/secondary 7.79e-07 3.95e-08

Fuel Oil #2 Prod. PM-10 secondary 7.42e-07 3.76e-08

US electric grid Manganese model/secondary 7.28e-07 3.69e-08

LPG Production Cadmium cmpds secondary 6.94e-07 3.52e-08

LPG Production Di(2-ethylhexyl)phthalate secondary 6.71e-07 3.40e-08

Glass/frit PM primary 6.67e-07 3.38e-08

Japanese Electric Grid Chromium (VI) model/secondary 6.39e-07 3.24e-08

Fuel Oil #2 Prod. Antimony secondary 6.32e-07 3.20e-08

LPG Production Toluene secondary 6.23e-07 3.16e-08

Japanese Electric Grid Chloroform model/secondary 6.22e-07 3.15e-08

CRT tube mfg. Cyanide (-1) primary 6.06e-07 3.07e-08

Fuel Oil #4 Prod. Molybdenum secondary 6.03e-07 3.05e-08

Glass/frit Zinc (elemental) primary 5.55e-07 2.81e-08

US electric grid Chromium (VI) model/secondary 5.48e-07 2.78e-08

Fuel Oil #6 Prod. Aluminum (+3) secondary 4.79e-07 2.43e-08

Natural Gas Prod. Antimony secondary 4.44e-07 2.25e-08

US electric grid Acrolein model/secondary 4.15e-07 2.10e-08

Fuel Oil #6 Prod. Chromium (VI) secondary 4.09e-07 2.07e-08

Fuel Oil #2 Prod. Aluminum (+3) secondary 3.97e-07 2.01e-08

LPG Production 1,4-Dichlorobenzene secondary 3.57e-07 1.81e-08

US electric grid Copper model/secondary 3.57e-07 1.81e-08

US electric grid Methyl chloride model/secondary 3.36e-07 1.70e-08

Fuel Oil #4 Prod. Hydrofluoric acid secondary 3.36e-07 1.70e-08

Japanese Electric Grid Acrolein model/secondary 3.31e-07 1.68e-08

Fuel Oil #4 Prod. Zinc (elemental) secondary 3.31e-07 1.68e-08

LPG Production Dimethyl sulfate secondary 3.21e-07 1.63e-08

Fuel Oil #6 Prod. Copper secondary 3.17e-07 1.61e-08

US electric grid Fluoride model/secondary 3.12e-07 1.58e-08

LPG Production Isophorone secondary 3.08e-07 1.56e-08

Natural Gas Prod. Dimethylbenzanthracene secondary 2.87e-07 1.46e-08
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-239

Japanese Electric Grid Methyl chloride model/secondary 2.69e-07 1.36e-08

Fuel Oil #6 Prod. 2-Chloroacetophenone secondary 2.60e-07 1.32e-08

Fuel Oil #6 Prod. Bromomethane secondary 2.57e-07 1.30e-08

LPG Production Methyl ethyl ketone secondary 2.48e-07 1.26e-08

LPG Production Tetrachloroethylene secondary 2.45e-07 1.24e-08

US electric grid Methyl hydrazine model/secondary 2.43e-07 1.23e-08

Fuel Oil #6 Prod. Nitrate secondary 2.43e-07 1.23e-08

Japanese Electric Grid Toluene model/secondary 2.39e-07 1.21e-08

Glass/frit Chromium primary 2.20e-07 1.12e-08

Fuel Oil #4 Prod. Ethane secondary 2.18e-07 1.10e-08

LPG Production Methyl methacrylate secondary 2.12e-07 1.08e-08

US electric grid Lead model/secondary 2.04e-07 1.03e-08

Glass/frit Nickel primary 1.95e-07 9.89e-09

Japanese Electric Grid Methyl hydrazine model/secondary 1.94e-07 9.84e-09

US electric grid Cobalt model/secondary 1.94e-07 9.83e-09

US electric grid Acetaldehyde model/secondary 1.87e-07 9.47e-09

US electric grid Propionaldehyde model/secondary 1.87e-07 9.47e-09

Fuel Oil #4 Prod. Pentane secondary 1.83e-07 9.26e-09

Fuel Oil #6 Prod. Dimethylbenzanthracene secondary 1.82e-07 9.24e-09

Fuel Oil #6 Prod. Manganese secondary 1.79e-07 9.07e-09

LPG Production 1,2-Dichloroethane secondary 1.77e-07 8.96e-09

Fuel Oil #6 Prod. Silicon secondary 1.75e-07 8.88e-09

LPG Production Bromoform secondary 1.73e-07 8.79e-09

Fuel Oil #2 Prod. Nitrate secondary 1.73e-07 8.75e-09

LPG Production Chromium (III) secondary 1.72e-07 8.70e-09

LPG Production Dichloromethane secondary 1.67e-07 8.48e-09

Fuel Oil #4 Prod. Phenol secondary 1.63e-07 8.26e-09

Fuel Oil #2 Prod. Chromium (VI) secondary 1.58e-07 8.02e-09

Fuel Oil #6 Prod. Naphthalene secondary 1.56e-07 7.91e-09

Japanese Electric Grid Acetaldehyde model/secondary 1.49e-07 7.56e-09

Japanese Electric Grid Propionaldehyde model/secondary 1.49e-07 7.56e-09

US electric grid Di(2-ethylhexyl)phthalate model/secondary 1.44e-07 7.27e-09

Japanese Electric Grid Cadmium model/secondary 1.41e-07 7.14e-09

LPG Production Chlorobenzene secondary 1.40e-07 7.10e-09

LPG Production Aromatic hydrocarbons secondary 1.40e-07 7.09e-09

Fuel Oil #6 Prod. Cyanide (-1) secondary 1.35e-07 6.84e-09

LPG Production Copper (+1 & +2) secondary 1.31e-07 6.64e-09

Natural Gas Prod. Naphthalene secondary 1.30e-07 6.59e-09

Fuel Oil #4 Prod. Hexane secondary 1.27e-07 6.42e-09

Natural Gas Prod. Nickel secondary 1.23e-07 6.22e-09

US electric grid Mercury model/secondary 1.20e-07 6.07e-09

Japanese Electric Grid Mercury model/secondary 1.18e-07 5.98e-09

Japanese Electric Grid Di(2-ethylhexyl)phthalate model/secondary 1.15e-07 5.81e-09

Fuel Oil #2 Prod. Copper secondary 1.12e-07 5.67e-09

LPG Production 2,4-Dinitrotoluene secondary 1.11e-07 5.65e-09

Fuel Oil #4 Prod. Nickel secondary 1.08e-07 5.46e-09

Fuel Oil #2 Prod. 2-Chloroacetophenone secondary 1.01e-07 5.11e-09

Fuel Oil #6 Prod. Lead secondary 9.99e-08 5.06e-09

Fuel Oil #2 Prod. Bromomethane secondary 9.99e-08 5.06e-09

Fuel Oil #6 Prod. Barium secondary 9.97e-08 5.05e-09
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-240

US electric grid Hexane model/secondary 9.59e-08 4.86e-09

Fuel Oil #2 Prod. Dimethylbenzanthracene secondary 9.48e-08 4.80e-09

Natural Gas Prod. Chromium (VI) secondary 9.46e-08 4.79e-09

Fuel Oil #4 Prod. PM-10 secondary 8.70e-08 4.41e-09

Fuel Oil #2 Prod. Naphthalene secondary 7.72e-08 3.91e-09

US electric grid Cadmium model/secondary 7.69e-08 3.90e-09

Japanese Electric Grid Hexane model/secondary 7.66e-08 3.88e-09

Fuel Oil #2 Prod. Manganese secondary 7.00e-08 3.54e-09

US electric grid Dimethyl sulfate model/secondary 6.87e-08 3.48e-09

LPG Production o-xylene secondary 6.86e-08 3.48e-09

US electric grid Toluene model/secondary 6.78e-08 3.44e-09

Natural Gas Prod. Hydrogen sulfide secondary 6.73e-08 3.41e-09

US electric grid Isophorone model/secondary 6.59e-08 3.34e-09

Fuel Oil #4 Prod. Antimony secondary 5.92e-08 3.00e-09

Natural Gas Prod. Barium secondary 5.90e-08 2.99e-09

Fuel Oil #2 Prod. Silicon secondary 5.58e-08 2.83e-09

Natural Gas Prod. 2-Chloroacetophenone secondary 5.58e-08 2.83e-09

LPG Production Ethylbenzene secondary 5.56e-08 2.82e-09

Natural Gas Prod. Bromomethane secondary 5.52e-08 2.80e-09

Fuel Oil #2 Prod. Barium secondary 5.49e-08 2.78e-09

Japanese Electric Grid Dimethyl sulfate model/secondary 5.49e-08 2.78e-09

Fuel Oil #6 Prod. Barium cmpds secondary 5.37e-08 2.72e-09

US electric grid Methyl ethyl ketone model/secondary 5.32e-08 2.69e-09

Glass/frit Barium primary 5.29e-08 2.68e-09

Natural Gas Prod. Copper secondary 5.28e-08 2.67e-09

Japanese Electric Grid Isophorone model/secondary 5.26e-08 2.66e-09

Fuel Oil #2 Prod. Cyanide (-1) secondary 5.25e-08 2.66e-09

US electric grid Tetrachloroethylene model/secondary 5.23e-08 2.65e-09

Fuel Oil #6 Prod. Carbon disulfide secondary 4.82e-08 2.44e-09

US electric grid Methyl methacrylate model/secondary 4.54e-08 2.30e-09

Fuel Oil #2 Prod. Barium cmpds secondary 4.45e-08 2.26e-09

Japanese Electric Grid Methyl ethyl ketone model/secondary 4.24e-08 2.15e-09

Japanese Electric Grid Tetrachloroethylene model/secondary 4.18e-08 2.12e-09

Fuel Oil #6 Prod. Aluminum (elemental) secondary 4.01e-08 2.03e-09

Natural Gas Prod. Manganese secondary 3.95e-08 2.00e-09

Fuel Oil #2 Prod. Lead secondary 3.88e-08 1.97e-09

US electric grid 1,2-Dichloroethane model/secondary 3.79e-08 1.92e-09

Fuel Oil #6 Prod. Benzyl chloride secondary 3.78e-08 1.91e-09

US electric grid Bromoform model/secondary 3.71e-08 1.88e-09

Japanese Electric Grid Methyl methacrylate model/secondary 3.63e-08 1.84e-09

US electric grid Dichloromethane model/secondary 3.58e-08 1.82e-09

Japanese Electric Grid Beryllium model/secondary 3.23e-08 1.64e-09

Fuel Oil #4 Prod. Aluminum (+3) secondary 3.23e-08 1.64e-09

US electric grid Beryllium model/secondary 3.05e-08 1.54e-09

Japanese Electric Grid 1,2-Dichloroethane model/secondary 3.02e-08 1.53e-09

US electric grid Chlorobenzene model/secondary 3.00e-08 1.52e-09

Japanese Electric Grid Bromoform model/secondary 2.96e-08 1.50e-09

Fuel Oil #6 Prod. Chloroform secondary 2.94e-08 1.49e-09

Natural Gas Prod. Cyanide (-1) secondary 2.90e-08 1.47e-09

Japanese Electric Grid Dichloromethane model/secondary 2.86e-08 1.45e-09
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-241

LPG Production Methyl tert-butyl ether secondary 2.79e-08 1.41e-09

Japanese Electric Grid Chlorobenzene model/secondary 2.39e-08 1.21e-09

US electric grid 2,4-Dinitrotoluene model/secondary 2.38e-08 1.21e-09

LPG Production Phenanthrene secondary 2.27e-08 1.15e-09

Natural Gas Prod. Lead secondary 2.17e-08 1.10e-09

Fuel Oil #6 Prod. Cobalt secondary 2.12e-08 1.08e-09

LPG Production Styrene secondary 2.03e-08 1.03e-09

LPG Production Vinyl acetate secondary 1.98e-08 1.01e-09

Japanese Electric Grid 2,4-Dinitrotoluene model/secondary 1.90e-08 9.62e-10

Fuel Oil #2 Prod. Carbon disulfide secondary 1.87e-08 9.50e-10

LPG Production 3-Methylcholanthrene secondary 1.87e-08 9.49e-10

Fuel Oil #4 Prod. Chromium (VI) secondary 1.69e-08 8.56e-10

Fuel Oil #6 Prod. Acrolein secondary 1.57e-08 7.93e-10

Natural Gas Prod. Nitrate secondary 1.50e-08 7.62e-10

Fuel Oil #2 Prod. Benzyl chloride secondary 1.47e-08 7.44e-10

Fuel Oil #4 Prod. Nitrate secondary 1.47e-08 7.43e-10

Natural Gas Prod. Phenol secondary 1.46e-08 7.39e-10

Glass/frit Copper primary 1.42e-08 7.20e-10

Japanese Electric Grid Cumene hydroperoxide model/secondary 1.34e-08 6.80e-10

Fuel Oil #2 Prod. Aluminum (elemental) secondary 1.28e-08 6.47e-10

Fuel Oil #6 Prod. Methyl chloride secondary 1.27e-08 6.42e-10

Fuel Oil #4 Prod. Copper secondary 1.25e-08 6.32e-10

US electric grid Ethylbenzene model/secondary 1.18e-08 5.99e-10

LPG Production Zinc (+2) secondary 1.17e-08 5.94e-10

Fuel Oil #2 Prod. Chloroform secondary 1.14e-08 5.79e-10

Fuel Oil #6 Prod. Beryllium secondary 1.12e-08 5.67e-10

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary 1.08e-08 5.45e-10

Fuel Oil #4 Prod. Bromomethane secondary 1.07e-08 5.40e-10

Japanese Electric Grid Ethylbenzene model/secondary 1.04e-08 5.26e-10

Natural Gas Prod. Carbon disulfide secondary 1.04e-08 5.25e-10

Fuel Oil #6 Prod. Methyl hydrazine secondary 9.18e-09 4.65e-10

Fuel Oil #4 Prod. Dimethylbenzanthracene secondary 8.97e-09 4.54e-10

Natural Gas Prod. Toluene secondary 8.63e-09 4.37e-10

Natural Gas Prod. Benzyl chloride secondary 8.12e-09 4.12e-10

LPG Production Ethylene dibromide secondary 8.03e-09 4.07e-10

Fuel Oil #2 Prod. Cobalt secondary 7.95e-09 4.03e-10

LPG Production 1,1,1-Trichloroethane secondary 7.57e-09 3.83e-10

Fuel Oil #4 Prod. Naphthalene secondary 7.45e-09 3.77e-10

Fuel Oil #4 Prod. Manganese secondary 7.44e-09 3.77e-10

Fuel Oil #6 Prod. Acetaldehyde secondary 7.05e-09 3.57e-10

Fuel Oil #6 Prod. Propionaldehyde secondary 7.05e-09 3.57e-10

Fuel Oil #6 Prod. Mercury secondary 6.94e-09 3.52e-10

Fuel Oil #4 Prod. Silicon secondary 6.54e-09 3.31e-10

Fuel Oil #6 Prod. Cadmium secondary 6.36e-09 3.22e-10

Natural Gas Prod. Chloroform secondary 6.32e-09 3.20e-10

Fuel Oil #2 Prod. Acrolein secondary 6.09e-09 3.08e-10

LPG Production 2-Methylnaphthalene secondary 6.01e-09 3.04e-10

US electric grid Methyl tert-butyl ether model/secondary 5.96e-09 3.02e-10

Fuel Oil #4 Prod. Cyanide (-1) secondary 5.60e-09 2.83e-10

Fuel Oil #6 Prod. Di(2-ethylhexyl)phthalate secondary 5.41e-09 2.74e-10
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-242

LPG Production Ethyl Chloride secondary 5.36e-09 2.72e-10

LPG Production Chlorine secondary 5.32e-09 2.70e-10

Japanese Electric Grid Phenanthrene model/secondary 5.21e-09 2.64e-10

Fuel Oil #4 Prod. Barium secondary 5.08e-09 2.58e-10

Natural Gas Prod. PM-10 secondary 4.94e-09 2.50e-10

Fuel Oil #2 Prod. Methyl chloride secondary 4.93e-09 2.50e-10

Japanese Electric Grid Methyl tert-butyl ether model/secondary 4.75e-09 2.40e-10

Natural Gas Prod. o-xylene secondary 4.60e-09 2.33e-10

US electric grid Phenol model/secondary 4.54e-09 2.30e-10

LPG Production Cumene secondary 4.54e-09 2.30e-10

Japanese Electric Grid Chromium (III) model/secondary 4.48e-09 2.27e-10

Fuel Oil #2 Prod. Beryllium secondary 4.40e-09 2.23e-10

US electric grid Styrene model/secondary 4.35e-09 2.20e-10

US electric grid Vinyl acetate model/secondary 4.25e-09 2.15e-10

Fuel Oil #6 Prod. Toluene secondary 4.19e-09 2.12e-10

Fuel Oil #4 Prod. Lead secondary 4.14e-09 2.10e-10

US electric grid Phenanthrene model/secondary 4.00e-09 2.03e-10

Japanese Electric Grid 1,1,1-Trichloroethane model/secondary 3.66e-09 1.85e-10

Japanese Electric Grid Phenol model/secondary 3.63e-09 1.84e-10

Fuel Oil #4 Prod. Barium cmpds secondary 3.62e-09 1.83e-10

Fuel Oil #2 Prod. Methyl hydrazine secondary 3.57e-09 1.81e-10

US electric grid Xylene (mixed isomers) model/secondary 3.52e-09 1.78e-10

Japanese Electric Grid Styrene model/secondary 3.47e-09 1.76e-10

Japanese Electric Grid Vinyl acetate model/secondary 3.38e-09 1.71e-10

Natural Gas Prod. Acrolein secondary 3.37e-09 1.71e-10

Natural Gas Prod. 1,4-Dichlorobenzene secondary 3.22e-09 1.63e-10

US electric grid Chromium (III) model/secondary 3.15e-09 1.59e-10

Natural Gas Prod. Aluminum (+3) secondary 2.86e-09 1.45e-10

LPG Production Acetophenone secondary 2.82e-09 1.43e-10

Japanese Electric Grid Xylene (mixed isomers) model/secondary 2.81e-09 1.42e-10

Natural Gas Prod. Beryllium secondary 2.80e-09 1.42e-10

Fuel Oil #2 Prod. Acetaldehyde secondary 2.74e-09 1.39e-10

Fuel Oil #2 Prod. Propionaldehyde secondary 2.74e-09 1.39e-10

Natural Gas Prod. Methyl chloride secondary 2.73e-09 1.38e-10

Fuel Oil #2 Prod. Mercury secondary 2.72e-09 1.38e-10

LPG Production Biphenyl secondary 2.71e-09 1.37e-10

Natural Gas Prod. Cobalt secondary 2.64e-09 1.34e-10

Fuel Oil #6 Prod. Dimethyl sulfate secondary 2.59e-09 1.31e-10

Fuel Oil #2 Prod. Cadmium secondary 2.53e-09 1.28e-10

Fuel Oil #6 Prod. Isophorone secondary 2.48e-09 1.26e-10

Fuel Oil #6 Prod. Cadmium cmpds secondary 2.35e-09 1.19e-10

LPG Production Acenaphthylene secondary 2.14e-09 1.08e-10

Fuel Oil #2 Prod. Di(2-ethylhexyl)phthalate secondary 2.11e-09 1.07e-10

Fuel Oil #6 Prod. 1,4-Dichlorobenzene secondary 2.04e-09 1.03e-10

Fuel Oil #6 Prod. Methyl ethyl ketone secondary 2.00e-09 1.02e-10

Fuel Oil #4 Prod. Carbon disulfide secondary 2.00e-09 1.01e-10

Fuel Oil #6 Prod. Tetrachloroethylene secondary 1.97e-09 1.00e-10

Natural Gas Prod. Methyl hydrazine secondary 1.97e-09 1.00e-10

Fuel Oil #2 Prod. Cadmium cmpds secondary 1.95e-09 9.87e-11

Fuel Oil #2 Prod. Toluene secondary 1.90e-09 9.61e-11
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(tox-kg)
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M-243

Natural Gas Prod. Mercury secondary 1.88e-09 9.54e-11

LPG Production Acenaphthene secondary 1.78e-09 9.03e-11

US electric grid 1,1,1-Trichloroethane model/secondary 1.73e-09 8.77e-11

US electric grid Ethylene dibromide model/secondary 1.72e-09 8.70e-11

Fuel Oil #6 Prod. Methyl methacrylate secondary 1.71e-09 8.68e-11

Fuel Oil #4 Prod. Benzyl chloride secondary 1.57e-09 7.94e-11

Natural Gas Prod. Acetaldehyde secondary 1.51e-09 7.67e-11

Natural Gas Prod. Propionaldehyde secondary 1.51e-09 7.67e-11

Fuel Oil #4 Prod. Aluminum (elemental) secondary 1.50e-09 7.58e-11

Japanese Electric Grid Acenaphthene model/secondary 1.47e-09 7.44e-11

Fuel Oil #6 Prod. 1,2-Dichloroethane secondary 1.43e-09 7.23e-11

Natural Gas Prod. Cadmium secondary 1.40e-09 7.11e-11

Fuel Oil #6 Prod. Bromoform secondary 1.40e-09 7.09e-11

LPG Production Nickel cmpds secondary 1.39e-09 7.04e-11

Japanese Electric Grid Ethylene dibromide model/secondary 1.37e-09 6.95e-11

Fuel Oil #6 Prod. Dichloromethane secondary 1.35e-09 6.85e-11

Japanese Electric Grid o-xylene model/secondary 1.28e-09 6.50e-11

Glass/frit Nickel primary 1.27e-09 6.43e-11

LPG Production Benzo[a]anthracene secondary 1.25e-09 6.32e-11

Fuel Oil #4 Prod. Chloroform secondary 1.22e-09 6.17e-11

LPG Production Chrysene secondary 1.20e-09 6.07e-11

LPG Production Lead cmpds secondary 1.17e-09 5.91e-11

Natural Gas Prod. Di(2-ethylhexyl)phthalate secondary 1.16e-09 5.90e-11

US electric grid Ethyl Chloride model/secondary 1.15e-09 5.81e-11

Fuel Oil #6 Prod. Chlorobenzene secondary 1.13e-09 5.73e-11

Fuel Oil #2 Prod. 1,4-Dichlorobenzene secondary 1.06e-09 5.38e-11

Fuel Oil #2 Prod. Dimethyl sulfate secondary 1.01e-09 5.10e-11

US electric grid Cumene model/secondary 9.71e-10 4.92e-11

Fuel Oil #2 Prod. Isophorone secondary 9.66e-10 4.89e-11

LPG Production Indeno(1,2,3-cd)pyrene secondary 9.29e-10 4.70e-11

Japanese Electric Grid Ethyl Chloride model/secondary 9.16e-10 4.64e-11

Fuel Oil #6 Prod. 2,4-Dinitrotoluene secondary 8.99e-10 4.56e-11

Fuel Oil #4 Prod. Cobalt secondary 8.62e-10 4.37e-11

Japanese Electric Grid Benzo[a]anthracene model/secondary 8.00e-10 4.05e-11

Fuel Oil #2 Prod. Methyl ethyl ketone secondary 7.79e-10 3.95e-11

Fuel Oil #2 Prod. Tetrachloroethylene secondary 7.67e-10 3.89e-11

LPG Production Benzo[b,j,k]fluoranthene secondary 7.36e-10 3.73e-11

LPG Production Mercury compounds secondary 7.07e-10 3.58e-11

Fuel Oil #6 Prod. Chromium (III) secondary 6.96e-10 3.52e-11

LPG Production Benzo[a]pyrene secondary 6.83e-10 3.46e-11

Fuel Oil #2 Prod. Methyl methacrylate secondary 6.66e-10 3.37e-11

LPG Production Fluorene secondary 6.60e-10 3.35e-11

Fuel Oil #4 Prod. Acrolein secondary 6.49e-10 3.29e-11

US electric grid Acetophenone model/secondary 6.04e-10 3.06e-11

US electric grid Biphenyl model/secondary 5.79e-10 2.93e-11

LPG Production Pyrene secondary 5.71e-10 2.89e-11

Natural Gas Prod. Dimethyl sulfate secondary 5.57e-10 2.82e-11

Fuel Oil #2 Prod. 1,2-Dichloroethane secondary 5.55e-10 2.81e-11

LPG Production Benzo[g,h,i]perylene secondary 5.55e-10 2.81e-11

Fuel Oil #2 Prod. Bromoform secondary 5.44e-10 2.76e-11
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M-244

LPG Production Fluoranthene secondary 5.39e-10 2.73e-11

Japanese Electric Grid Chrysene model/secondary 5.35e-10 2.71e-11

Natural Gas Prod. Isophorone secondary 5.34e-10 2.71e-11

Fuel Oil #4 Prod. Methyl chloride secondary 5.26e-10 2.66e-11

Fuel Oil #2 Prod. Dichloromethane secondary 5.25e-10 2.66e-11

Natural Gas Prod. Zinc (+2) secondary 5.24e-10 2.66e-11

LPG Production HALON-1301 secondary 5.08e-10 2.57e-11

LPG Production Benzo[b]fluoranthene secondary 4.99e-10 2.53e-11

Japanese Electric Grid Acetophenone model/secondary 4.82e-10 2.44e-11

Fuel Oil #6 Prod. Aromatic hydrocarbons secondary 4.74e-10 2.40e-11

Natural Gas Prod. Chlorine secondary 4.73e-10 2.40e-11

Fuel Oil #4 Prod. Beryllium secondary 4.67e-10 2.36e-11

Glass/frit Chromium primary 4.67e-10 2.36e-11

Glass/frit Manganese primary 4.67e-10 2.36e-11

Japanese Electric Grid Biphenyl model/secondary 4.62e-10 2.34e-11

Japanese Electric Grid Indeno(1,2,3-cd)pyrene model/secondary 4.48e-10 2.27e-11

Fuel Oil #6 Prod. Ethylbenzene secondary 4.47e-10 2.26e-11

Fuel Oil #6 Prod. Copper (+1 & +2) secondary 4.43e-10 2.25e-11

Fuel Oil #2 Prod. Chlorobenzene secondary 4.40e-10 2.23e-11

Natural Gas Prod. Methyl ethyl ketone secondary 4.31e-10 2.18e-11

Japanese Electric Grid Benzo[g,h,i]perylene model/secondary 4.30e-10 2.18e-11

Fuel Oil #6 Prod. o-xylene secondary 4.29e-10 2.17e-11

Natural Gas Prod. Tetrachloroethylene secondary 4.24e-10 2.15e-11

Fuel Oil #2 Prod. Aromatic hydrocarbons secondary 3.93e-10 1.99e-11

Japanese Electric Grid Benzo[b,j,k]fluoranthene model/secondary 3.89e-10 1.97e-11

Fuel Oil #4 Prod. Methyl hydrazine secondary 3.81e-10 1.93e-11

Natural Gas Prod. Silicon secondary 3.71e-10 1.88e-11

Natural Gas Prod. Methyl methacrylate secondary 3.68e-10 1.87e-11

Fuel Oil #2 Prod. Copper (+1 & +2) secondary 3.68e-10 1.86e-11

US electric grid Acenaphthylene model/secondary 3.60e-10 1.82e-11

LPG Production Dibenzo[a,h]anthracene secondary 3.55e-10 1.80e-11

Fuel Oil #2 Prod. 2,4-Dinitrotoluene secondary 3.50e-10 1.77e-11

Japanese Electric Grid Acenaphthylene model/secondary 3.29e-10 1.67e-11

Natural Gas Prod. Barium cmpds secondary 3.21e-10 1.63e-11

Glass/frit Lead primary 3.20e-10 1.62e-11

US electric grid Acenaphthene model/secondary 3.08e-10 1.56e-11

Natural Gas Prod. 1,2-Dichloroethane secondary 3.07e-10 1.55e-11

Natural Gas Prod. Bromoform secondary 3.01e-10 1.52e-11

Japanese Electric Grid Dibenzo[a,h]anthracene model/secondary 2.96e-10 1.50e-11

Fuel Oil #4 Prod. Acetaldehyde secondary 2.92e-10 1.48e-11

Fuel Oil #4 Prod. Propionaldehyde secondary 2.92e-10 1.48e-11

Natural Gas Prod. Dichloromethane secondary 2.90e-10 1.47e-11

Fuel Oil #4 Prod. Mercury secondary 2.89e-10 1.46e-11

Fuel Oil #2 Prod. Chromium (III) secondary 2.70e-10 1.37e-11

Fuel Oil #4 Prod. Cadmium secondary 2.67e-10 1.35e-11

Natural Gas Prod. Chlorobenzene secondary 2.43e-10 1.23e-11

Japanese Electric Grid 2-Methylnaphthalene model/secondary 2.38e-10 1.20e-11

Fuel Oil #6 Prod. Methyl tert-butyl ether secondary 2.25e-10 1.14e-11

Fuel Oil #4 Prod. Di(2-ethylhexyl)phthalate secondary 2.25e-10 1.14e-11

Fuel Oil #2 Prod. o-xylene secondary 2.06e-10 1.05e-11
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M-245

Japanese Electric Grid Pyrene model/secondary 2.00e-10 1.01e-11

Natural Gas Prod. 2,4-Dinitrotoluene secondary 1.93e-10 9.80e-12

Fuel Oil #4 Prod. Toluene secondary 1.90e-10 9.60e-12

Fuel Oil #2 Prod. Ethylbenzene secondary 1.74e-10 8.83e-12

Japanese Electric Grid Fluorene model/secondary 1.74e-10 8.82e-12

Fuel Oil #6 Prod. Phenanthrene secondary 1.71e-10 8.68e-12

US electric grid Benzo[b,j,k]fluoranthene model/secondary 1.70e-10 8.60e-12

Natural Gas Prod. 3-Methylcholanthrene secondary 1.69e-10 8.55e-12

Japanese Electric Grid Fluoranthene model/secondary 1.66e-10 8.43e-12

Fuel Oil #6 Prod. Styrene secondary 1.64e-10 8.31e-12

US electric grid Chrysene model/secondary 1.63e-10 8.26e-12

Natural Gas Prod. Chromium (III) secondary 1.61e-10 8.16e-12

Fuel Oil #6 Prod. Vinyl acetate secondary 1.60e-10 8.11e-12

Fuel Oil #4 Prod. Cadmium cmpds secondary 1.58e-10 8.02e-12

US electric grid Benzo[a]anthracene model/secondary 1.48e-10 7.50e-12

LPG Production 5-Methyl chrysene secondary 1.47e-10 7.46e-12

Glass/frit Cobalt primary 1.43e-10 7.26e-12

US electric grid Fluorene model/secondary 1.28e-10 6.46e-12

LPG Production Halogenated matter (organic) secondary 1.17e-10 5.91e-12

Fuel Oil #4 Prod. Dimethyl sulfate secondary 1.07e-10 5.44e-12

Fuel Oil #6 Prod. 3-Methylcholanthrene secondary 1.07e-10 5.43e-12

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 1.05e-10 5.33e-12

Fuel Oil #4 Prod. Isophorone secondary 1.03e-10 5.22e-12

US electric grid Fluoranthene model/secondary 1.02e-10 5.17e-12

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary 1.00e-10 5.09e-12

Natural Gas Prod. Ethylbenzene secondary 9.66e-11 4.89e-12

Fuel Oil #2 Prod. Methyl tert-butyl ether secondary 8.74e-11 4.43e-12

Natural Gas Prod. Aluminum (elemental) secondary 8.50e-11 4.30e-12

US electric grid Pyrene model/secondary 8.43e-11 4.27e-12

Fuel Oil #4 Prod. Methyl ethyl ketone secondary 8.31e-11 4.21e-12

Fuel Oil #4 Prod. Tetrachloroethylene secondary 8.18e-11 4.14e-12

Fuel Oil #4 Prod. Methyl methacrylate secondary 7.10e-11 3.60e-12

Natural Gas Prod. Phenanthrene secondary 7.05e-11 3.57e-12

Fuel Oil #2 Prod. Phenanthrene secondary 7.03e-11 3.56e-12

Fuel Oil #6 Prod. Ethylene dibromide secondary 6.48e-11 3.28e-12

Fuel Oil #2 Prod. Styrene secondary 6.38e-11 3.23e-12

Fuel Oil #2 Prod. Vinyl acetate secondary 6.23e-11 3.15e-12

Fuel Oil #6 Prod. 1,1,1-Trichloroethane secondary 6.11e-11 3.09e-12

US electric grid o-xylene model/secondary 6.06e-11 3.07e-12

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary 5.92e-11 3.00e-12

Fuel Oil #4 Prod. Bromoform secondary 5.80e-11 2.94e-12

US electric grid Benzo[g,h,i]perylene model/secondary 5.75e-11 2.91e-12

Fuel Oil #4 Prod. Dichloromethane secondary 5.60e-11 2.84e-12

Fuel Oil #2 Prod. 3-Methylcholanthrene secondary 5.57e-11 2.82e-12

US electric grid Benzo[a]pyrene model/secondary 5.44e-11 2.76e-12

Natural Gas Prod. 2-Methylnaphthalene secondary 5.41e-11 2.74e-12

Fuel Oil #6 Prod. Zinc (+2) secondary 5.33e-11 2.70e-12

Natural Gas Prod. Methyl tert-butyl ether secondary 4.83e-11 2.45e-12

Fuel Oil #4 Prod. Chlorobenzene secondary 4.69e-11 2.37e-12

Japanese Electric Grid Benzo[a]pyrene model/secondary 4.35e-11 2.20e-12
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M-246

Fuel Oil #6 Prod. Ethyl Chloride secondary 4.33e-11 2.19e-12

US electric grid 2-Methylnaphthalene model/secondary 4.26e-11 2.16e-12

Fuel Oil #4 Prod. 2,4-Dinitrotoluene secondary 3.73e-11 1.89e-12

Fuel Oil #6 Prod. Cumene secondary 3.66e-11 1.85e-12

Natural Gas Prod. Styrene secondary 3.53e-11 1.79e-12

Natural Gas Prod. Vinyl acetate secondary 3.44e-11 1.74e-12

Fuel Oil #6 Prod. 2-Methylnaphthalene secondary 3.43e-11 1.74e-12

Fuel Oil #2 Prod. Zinc (+2) secondary 3.39e-11 1.72e-12

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary 3.19e-11 1.62e-12

US electric grid 5-Methyl chrysene model/secondary 3.15e-11 1.60e-12

Fuel Oil #4 Prod. Copper (+1 & +2) secondary 2.99e-11 1.51e-12

Fuel Oil #6 Prod. Chlorine secondary 2.96e-11 1.50e-12

Fuel Oil #4 Prod. Chromium (III) secondary 2.88e-11 1.46e-12

Fuel Oil #2 Prod. Ethylene dibromide secondary 2.52e-11 1.28e-12

Japanese Electric Grid 5-Methyl chrysene model/secondary 2.51e-11 1.27e-12

LPG Production Anthracene secondary 2.48e-11 1.26e-12

Fuel Oil #2 Prod. 1,1,1-Trichloroethane secondary 2.37e-11 1.20e-12

Fuel Oil #6 Prod. Acetophenone secondary 2.28e-11 1.15e-12

Fuel Oil #6 Prod. Biphenyl secondary 2.18e-11 1.11e-12

Fuel Oil #4 Prod. o-xylene secondary 2.01e-11 1.02e-12

Fuel Oil #4 Prod. Ethylbenzene secondary 1.86e-11 9.40e-13

Fuel Oil #2 Prod. 2-Methylnaphthalene secondary 1.78e-11 9.04e-13

Fuel Oil #2 Prod. Ethyl Chloride secondary 1.68e-11 8.52e-13

Fuel Oil #6 Prod. Acenaphthylene secondary 1.61e-11 8.17e-13

Fuel Oil #2 Prod. Chlorine secondary 1.56e-11 7.90e-13

Fuel Oil #2 Prod. Cumene secondary 1.42e-11 7.21e-13

Natural Gas Prod. Cadmium cmpds secondary 1.40e-11 7.11e-13

US electric grid Dibenzo[a,h]anthracene model/secondary 1.40e-11 7.07e-13

Natural Gas Prod. Ethylene dibromide secondary 1.39e-11 7.06e-13

Natural Gas Prod. 1,1,1-Trichloroethane secondary 1.31e-11 6.65e-13

Fuel Oil #6 Prod. Acenaphthene secondary 1.19e-11 6.01e-13

Fuel Oil #4 Prod. Methyl tert-butyl ether secondary 9.32e-12 4.72e-13

Natural Gas Prod. Ethyl Chloride secondary 9.30e-12 4.71e-13

Fuel Oil #2 Prod. Acetophenone secondary 8.86e-12 4.49e-13

Fuel Oil #2 Prod. Biphenyl secondary 8.49e-12 4.30e-13

Fuel Oil #6 Prod. Chrysene secondary 8.24e-12 4.18e-13

Natural Gas Prod. Cumene secondary 7.87e-12 3.99e-13

Fuel Oil #6 Prod. Benzo[a]anthracene secondary 7.80e-12 3.95e-13

Fuel Oil #4 Prod. Phenanthrene secondary 7.32e-12 3.71e-13

Natural Gas Prod. Acenaphthylene secondary 7.00e-12 3.54e-13

Fuel Oil #4 Prod. Styrene secondary 6.80e-12 3.45e-13

Fuel Oil #4 Prod. Vinyl acetate secondary 6.64e-12 3.36e-13

Fuel Oil #2 Prod. Acenaphthylene secondary 6.63e-12 3.36e-13

Fuel Oil #6 Prod. Indeno(1,2,3-cd)pyrene secondary 6.11e-12 3.09e-13

Fuel Oil #6 Prod. Benzo[b,j,k]fluoranthene secondary 5.94e-12 3.01e-13

Natural Gas Prod. Benzo[a]anthracene secondary 5.61e-12 2.84e-13

Japanese Electric Grid Anthracene model/secondary 5.42e-12 2.75e-13

Fuel Oil #2 Prod. Acenaphthene secondary 5.41e-12 2.74e-13

Natural Gas Prod. Chrysene secondary 5.40e-12 2.74e-13

Fuel Oil #4 Prod. 3-Methylcholanthrene secondary 5.27e-12 2.67e-13
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M-247

Fuel Oil #6 Prod. Fluorene secondary 5.11e-12 2.59e-13

Fuel Oil #6 Prod. Benzo[a]pyrene secondary 5.10e-12 2.58e-13

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary 4.93e-12 2.50e-13

Natural Gas Prod. Acetophenone secondary 4.90e-12 2.48e-13

Fuel Oil #6 Prod. Nickel cmpds secondary 4.70e-12 2.38e-13

Natural Gas Prod. Biphenyl secondary 4.70e-12 2.38e-13

Natural Gas Prod. Acenaphthene secondary 4.50e-12 2.28e-13

Natural Gas Prod. Benzo[b]fluoranthene secondary 4.17e-12 2.11e-13

Fuel Oil #6 Prod. Fluoranthene secondary 4.11e-12 2.08e-13

Fuel Oil #6 Prod. Pyrene secondary 4.04e-12 2.05e-13

Fuel Oil #6 Prod. Lead cmpds secondary 3.95e-12 2.00e-13

Fuel Oil #2 Prod. Nickel cmpds secondary 3.90e-12 1.97e-13

Fuel Oil #2 Prod. Benzo[a]anthracene secondary 3.76e-12 1.90e-13

US electric grid Anthracene model/secondary 3.70e-12 1.87e-13

Fuel Oil #2 Prod. Chrysene secondary 3.66e-12 1.85e-13

Fuel Oil #6 Prod. Benzo[g,h,i]perylene secondary 3.43e-12 1.74e-13

Fuel Oil #2 Prod. Lead cmpds secondary 3.27e-12 1.66e-13

Natural Gas Prod. Benzo[g,h,i]perylene secondary 3.19e-12 1.62e-13

Natural Gas Prod. Benzo[a]pyrene secondary 3.15e-12 1.59e-13

Fuel Oil #4 Prod. Zinc (+2) secondary 2.98e-12 1.51e-13

Natural Gas Prod. Dibenzo[a,h]anthracene secondary 2.83e-12 1.44e-13

Natural Gas Prod. Aromatic hydrocarbons secondary 2.83e-12 1.43e-13

Fuel Oil #2 Prod. Indeno(1,2,3-cd)pyrene secondary 2.82e-12 1.43e-13

Fuel Oil #6 Prod. Benzo[b]fluoranthene secondary 2.74e-12 1.39e-13

Fuel Oil #4 Prod. Ethylene dibromide secondary 2.69e-12 1.36e-13

Natural Gas Prod. Copper (+1 & +2) secondary 2.65e-12 1.34e-13

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary 2.53e-12 1.28e-13

Natural Gas Prod. Pyrene secondary 2.45e-12 1.24e-13

Fuel Oil #6 Prod. Mercury compounds secondary 2.39e-12 1.21e-13

Fuel Oil #2 Prod. Benzo[b,j,k]fluoranthene secondary 2.31e-12 1.17e-13

Fuel Oil #2 Prod. Benzo[a]pyrene secondary 2.11e-12 1.07e-13

Fuel Oil #2 Prod. Fluorene secondary 2.06e-12 1.04e-13

Fuel Oil #2 Prod. Mercury compounds secondary 1.98e-12 1.00e-13

Fuel Oil #6 Prod. Dibenzo[a,h]anthracene secondary 1.90e-12 9.65e-14

Fuel Oil #4 Prod. Ethyl Chloride secondary 1.79e-12 9.09e-14

Fuel Oil #2 Prod. Pyrene secondary 1.75e-12 8.87e-14

Fuel Oil #6 Prod. HALON-1301 secondary 1.72e-12 8.70e-14

Fuel Oil #4 Prod. 2-Methylnaphthalene secondary 1.69e-12 8.55e-14

Fuel Oil #2 Prod. Fluoranthene secondary 1.67e-12 8.48e-14

Fuel Oil #2 Prod. Benzo[g,h,i]perylene secondary 1.67e-12 8.44e-14

Natural Gas Prod. Fluorene secondary 1.64e-12 8.30e-14

Fuel Oil #4 Prod. Cumene secondary 1.52e-12 7.69e-14

Fuel Oil #2 Prod. Benzo[b]fluoranthene secondary 1.47e-12 7.47e-14

Fuel Oil #4 Prod. Chlorine secondary 1.47e-12 7.44e-14

Natural Gas Prod. Fluoranthene secondary 1.46e-12 7.42e-14

Fuel Oil #2 Prod. HALON-1301 secondary 1.42e-12 7.22e-14

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary 1.28e-12 6.47e-14

Fuel Oil #6 Prod. 5-Methyl chrysene secondary 1.19e-12 6.02e-14

Fuel Oil #2 Prod. Dibenzo[a,h]anthracene secondary 1.05e-12 5.30e-14

Fuel Oil #4 Prod. Acetophenone secondary 9.45e-13 4.78e-14
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M-248

Fuel Oil #4 Prod. Biphenyl secondary 9.06e-13 4.59e-14

Fuel Oil #4 Prod. Acenaphthylene secondary 6.90e-13 3.50e-14

Fuel Oil #4 Prod. Acenaphthene secondary 5.39e-13 2.73e-14

Fuel Oil #2 Prod. 5-Methyl chrysene secondary 4.62e-13 2.34e-14

Fuel Oil #6 Prod. Halogenated matter (organic) secondary 3.95e-13 2.00e-14

Fuel Oil #4 Prod. Chrysene secondary 3.68e-13 1.87e-14

Fuel Oil #4 Prod. Benzo[a]anthracene secondary 3.66e-13 1.85e-14

Fuel Oil #2 Prod. Halogenated matter (organic) secondary 3.27e-13 1.66e-14

Fuel Oil #4 Prod. Nickel cmpds secondary 3.17e-13 1.60e-14

LPG Production Halogenated hydrocarbons (unspecified) secondary 2.92e-13 1.48e-14

Fuel Oil #4 Prod. Indeno(1,2,3-cd)pyrene secondary 2.79e-13 1.41e-14

Fuel Oil #4 Prod. Lead cmpds secondary 2.66e-13 1.35e-14

Natural Gas Prod. 5-Methyl chrysene secondary 2.55e-13 1.29e-14

Fuel Oil #4 Prod. Benzo[b,j,k]fluoranthene secondary 2.46e-13 1.25e-14

Fuel Oil #4 Prod. Benzo[a]pyrene secondary 2.19e-13 1.11e-14

Fuel Oil #4 Prod. Fluorene secondary 2.16e-13 1.09e-14

Fuel Oil #6 Prod. Anthracene secondary 1.79e-13 9.07e-15

Fuel Oil #4 Prod. Pyrene secondary 1.78e-13 9.02e-15

Fuel Oil #4 Prod. Fluoranthene secondary 1.75e-13 8.86e-15

Fuel Oil #4 Prod. Benzo[g,h,i]perylene secondary 1.62e-13 8.20e-15

Fuel Oil #4 Prod. Mercury compounds secondary 1.61e-13 8.16e-15

Fuel Oil #4 Prod. Benzo[b]fluoranthene secondary 1.38e-13 6.98e-15

Fuel Oil #4 Prod. HALON-1301 secondary 1.16e-13 5.86e-15

Fuel Oil #4 Prod. Dibenzo[a,h]anthracene secondary 9.69e-14 4.91e-15

Natural Gas Prod. Anthracene secondary 9.56e-14 4.84e-15

Fuel Oil #2 Prod. Anthracene secondary 7.64e-14 3.87e-15

US electric grid 2,3,7,8-TCDF model/secondary 7.30e-14 3.70e-15

Japanese Electric Grid 2,3,7,8-TCDF model/secondary 5.84e-14 2.96e-15

Fuel Oil #4 Prod. 5-Methyl chrysene secondary 4.92e-14 2.49e-15

Natural Gas Prod. Nickel cmpds secondary 2.81e-14 1.42e-15

Fuel Oil #4 Prod. Halogenated matter (organic) secondary 2.66e-14 1.35e-15

Natural Gas Prod. Lead cmpds secondary 2.36e-14 1.19e-15

Natural Gas Prod. Mercury compounds secondary 1.43e-14 7.24e-16

Natural Gas Prod. HALON-1301 secondary 1.03e-14 5.20e-16

Fuel Oil #4 Prod. Anthracene secondary 7.82e-15 3.96e-16

Natural Gas Prod. Halogenated matter (organic) secondary 2.36e-15 1.19e-16

Fuel Oil #6 Prod. Halogenated hydrocarbons (unspecified) secondary 9.87e-16 5.00e-17

Fuel Oil #2 Prod. Halogenated hydrocarbons (unspecified) secondary 8.19e-16 4.15e-17

Fuel Oil #4 Prod. Halogenated hydrocarbons (unspecified) secondary 6.65e-17 3.37e-18

Natural Gas Prod. Halogenated hydrocarbons (unspecified) secondary 5.89e-18 2.98e-19

Total Manufacturing 9.46e+01 4.79e+00

Use, Maintenance and Repair Life-cycle Stage

US electric grid Sulfur dioxide model/secondary 1.65e+03 8.34e+01

US electric grid Nitrogen oxides model/secondary 1.18e+00 5.96e-02

US electric grid Carbon monoxide model/secondary 1.01e+00 5.12e-02

US electric grid Methane model/secondary 6.45e-01 3.27e-02

US electric grid Arsenic model/secondary 5.58e-01 2.83e-02

US electric grid Hydrochloric acid model/secondary 4.93e-01 2.50e-02

US electric grid Selenium model/secondary 9.28e-02 4.70e-03
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-249

US electric grid Vanadium model/secondary 6.98e-02 3.54e-03

US electric grid PM-10 model/secondary 5.78e-02 2.93e-03

US electric grid Hydrofluoric acid model/secondary 1.35e-02 6.81e-04

US electric grid Formaldehyde model/secondary 9.69e-03 4.91e-04

US electric grid Benzene model/secondary 6.97e-03 3.53e-04

US electric grid Phosphorus (yellow or white) model/secondary 3.93e-03 1.99e-04

US electric grid Nitrous oxide model/secondary 3.40e-03 1.72e-04

US electric grid Zinc (elemental) model/secondary 1.81e-03 9.18e-05

US electric grid Antimony model/secondary 1.48e-03 7.51e-05

US electric grid Molybdenum model/secondary 4.96e-04 2.51e-05

US electric grid 2-Chloroacetophenone model/secondary 4.31e-04 2.18e-05

US electric grid Bromomethane model/secondary 4.27e-04 2.16e-05

US electric grid Cyanide (-1) model/secondary 2.24e-04 1.14e-05

US electric grid 2,3,7,8-TCDD model/secondary 1.70e-04 8.59e-06

US electric grid Nickel model/secondary 1.63e-04 8.26e-06

US electric grid Naphthalene model/secondary 1.35e-04 6.84e-06

US electric grid Barium model/secondary 1.16e-04 5.90e-06

US electric grid Carbon disulfide model/secondary 8.01e-05 4.06e-06

US electric grid Benzyl chloride model/secondary 6.28e-05 3.18e-06

US electric grid Chloroform model/secondary 4.88e-05 2.47e-06

US electric grid Manganese model/secondary 4.56e-05 2.31e-06

US electric grid Chromium (VI) model/secondary 3.43e-05 1.74e-06

US electric grid Acrolein model/secondary 2.60e-05 1.32e-06

US electric grid Copper model/secondary 2.24e-05 1.13e-06

US electric grid Methyl chloride model/secondary 2.11e-05 1.07e-06

US electric grid Fluoride model/secondary 1.95e-05 9.89e-07

US electric grid Methyl hydrazine model/secondary 1.52e-05 7.72e-07

US electric grid Lead model/secondary 1.27e-05 6.46e-07

US electric grid Cobalt model/secondary 1.22e-05 6.16e-07

US electric grid Propionaldehyde model/secondary 1.17e-05 5.93e-07

US electric grid Acetaldehyde model/secondary 1.17e-05 5.93e-07

US electric grid Di(2-ethylhexyl)phthalate model/secondary 8.99e-06 4.56e-07

US electric grid Mercury model/secondary 7.51e-06 3.81e-07

US electric grid Hexane model/secondary 6.01e-06 3.04e-07

US electric grid Cadmium model/secondary 4.82e-06 2.44e-07

US electric grid Dimethyl sulfate model/secondary 4.30e-06 2.18e-07

US electric grid Toluene model/secondary 4.25e-06 2.15e-07

US electric grid Isophorone model/secondary 4.13e-06 2.09e-07

US electric grid Methyl ethyl ketone model/secondary 3.33e-06 1.69e-07

US electric grid Tetrachloroethylene model/secondary 3.28e-06 1.66e-07

US electric grid Methyl methacrylate model/secondary 2.85e-06 1.44e-07

US electric grid 1,2-Dichloroethane model/secondary 2.37e-06 1.20e-07

US electric grid Bromoform model/secondary 2.33e-06 1.18e-07

US electric grid Dichloromethane model/secondary 2.24e-06 1.14e-07

US electric grid Beryllium model/secondary 1.91e-06 9.67e-08

US electric grid Chlorobenzene model/secondary 1.88e-06 9.52e-08

US electric grid 2,4-Dinitrotoluene model/secondary 1.49e-06 7.57e-08

US electric grid Ethylbenzene model/secondary 7.41e-07 3.75e-08

US electric grid Methyl tert-butyl ether model/secondary 3.74e-07 1.89e-08

US electric grid Phenol model/secondary 2.85e-07 1.44e-08
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-250

US electric grid Styrene model/secondary 2.73e-07 1.38e-08

US electric grid Vinyl acetate model/secondary 2.66e-07 1.35e-08

US electric grid Phenanthrene model/secondary 2.51e-07 1.27e-08

US electric grid Xylene (mixed isomers) model/secondary 2.21e-07 1.12e-08

US electric grid Chromium (III) model/secondary 1.97e-07 9.98e-09

US electric grid 1,1,1-Trichloroethane model/secondary 1.08e-07 5.49e-09

US electric grid Ethylene dibromide model/secondary 1.08e-07 5.45e-09

US electric grid Ethyl Chloride model/secondary 7.19e-08 3.64e-09

US electric grid Cumene model/secondary 6.08e-08 3.08e-09

US electric grid Acetophenone model/secondary 3.78e-08 1.92e-09

US electric grid Biphenyl model/secondary 3.63e-08 1.84e-09

US electric grid Acenaphthylene model/secondary 2.26e-08 1.14e-09

US electric grid Acenaphthene model/secondary 1.93e-08 9.78e-10

US electric grid Benzo[b,j,k]fluoranthene model/secondary 1.06e-08 5.39e-10

US electric grid Chrysene model/secondary 1.02e-08 5.17e-10

US electric grid Benzo[a]anthracene model/secondary 9.27e-09 4.70e-10

US electric grid Fluorene model/secondary 7.99e-09 4.05e-10

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 6.59e-09 3.34e-10

US electric grid Fluoranthene model/secondary 6.39e-09 3.24e-10

US electric grid Pyrene model/secondary 5.28e-09 2.68e-10

US electric grid o-xylene model/secondary 3.79e-09 1.92e-10

US electric grid Benzo[g,h,i]perylene model/secondary 3.60e-09 1.83e-10

US electric grid Benzo[a]pyrene model/secondary 3.41e-09 1.73e-10

US electric grid 2-Methylnaphthalene model/secondary 2.67e-09 1.35e-10

US electric grid 5-Methyl chrysene model/secondary 1.97e-09 1.00e-10

US electric grid Dibenzo[a,h]anthracene model/secondary 8.74e-10 4.43e-11

US electric grid Anthracene model/secondary 2.32e-10 1.17e-11

US electric grid 2,3,7,8-TCDF model/secondary 4.57e-12 2.32e-13

Total Use, Maintenance and Repiar 1.65e+03 8.36e+01

End-of-life Life-cycle Stage

CRT Incineration Sulfur dioxide secondary 1.98e-01 1.00e-02

CRT landfilling Sulfur dioxide primary 1.85e-01 9.37e-03

US electric grid Sulfur dioxide model/secondary 1.65e-01 8.35e-03

CRT landfilling Carbon monoxide primary 9.22e-03 4.67e-04

CRT landfilling Nitrogen dioxide primary 1.85e-03 9.38e-05

CRT landfilling PM primary 2.08e-04 1.06e-05

US electric grid Nitrogen oxides model/secondary 1.18e-04 5.97e-06

CRT landfilling Arsenic cmpds primary 1.02e-04 5.18e-06

US electric grid Carbon monoxide model/secondary 1.01e-04 5.12e-06

CRT Incineration Arsenic cmpds secondary 9.83e-05 4.98e-06

US electric grid Methane model/secondary 6.45e-05 3.27e-06

US electric grid Arsenic model/secondary 5.58e-05 2.83e-06

CRT landfilling Methane primary 5.44e-05 2.76e-06

US electric grid Hydrochloric acid model/secondary 4.93e-05 2.50e-06

LPG Production Carbon monoxide secondary 4.61e-05 2.34e-06

CRT landfilling Benzene primary 4.04e-05 2.05e-06

CRT Incineration Lead secondary 1.43e-05 7.24e-07

CRT Incineration Barium cmpds secondary 1.27e-05 6.45e-07

CRT Incineration Silver compounds secondary 1.12e-05 5.68e-07

CRT landfilling Silver compounds primary 1.05e-05 5.30e-07
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-251

CRT landfilling Barium cmpds primary 1.01e-05 5.13e-07

US electric grid Selenium model/secondary 9.28e-06 4.70e-07

LPG Production Vanadium secondary 9.04e-06 4.58e-07

LPG Production Benzene secondary 7.40e-06 3.75e-07

LPG Production Methane secondary 7.24e-06 3.67e-07

US electric grid Vanadium model/secondary 6.98e-06 3.54e-07

LPG Production Sulfur oxides secondary 6.92e-06 3.50e-07

US electric grid PM-10 model/secondary 5.78e-06 2.93e-07

LPG Production Nitrogen oxides secondary 4.94e-06 2.51e-07

CRT landfilling Hydrochloric acid primary 4.69e-06 2.37e-07

CRT landfilling Ammonia primary 2.41e-06 1.22e-07

LPG Production Arsenic secondary 1.78e-06 9.03e-08

US electric grid Hydrofluoric acid model/secondary 1.35e-06 6.82e-08

LPG Production Formaldehyde secondary 1.16e-06 5.86e-08

LPG Production PM secondary 1.11e-06 5.64e-08

CRT landfilling Cadmium cmpds primary 9.72e-07 4.92e-08

US electric grid Formaldehyde model/secondary 9.70e-07 4.91e-08

CRT Incineration Cadmium cmpds secondary 9.41e-07 4.77e-08

US electric grid Benzene model/secondary 6.98e-07 3.53e-08

US electric grid Phosphorus (yellow or white) model/secondary 3.93e-07 1.99e-08

US electric grid Nitrous oxide model/secondary 3.40e-07 1.72e-08

LPG Production Hydrochloric acid secondary 3.18e-07 1.61e-08

CRT landfilling Hydrogen sulfide primary 2.30e-07 1.17e-08

US electric grid Zinc (elemental) model/secondary 1.81e-07 9.19e-09

US electric grid Antimony model/secondary 1.48e-07 7.52e-09

LPG Production Nitrous oxide secondary 1.40e-07 7.09e-09

LPG Production Phosphorus (yellow or white) secondary 8.47e-08 4.29e-09

LPG Production Fluorides (F-) secondary 6.48e-08 3.28e-09

LPG Production Selenium secondary 6.40e-08 3.24e-09

US electric grid Molybdenum model/secondary 4.97e-08 2.52e-09

US electric grid 2-Chloroacetophenone model/secondary 4.32e-08 2.19e-09

US electric grid Bromomethane model/secondary 4.27e-08 2.16e-09

LPG Production Ammonia secondary 3.23e-08 1.63e-09

CRT landfilling Selenium primary 3.21e-08 1.62e-09

CRT landfilling Chromium (VI) primary 2.84e-08 1.44e-09

LPG Production Hydrogen sulfide secondary 2.65e-08 1.34e-09

US electric grid Cyanide (-1) model/secondary 2.24e-08 1.14e-09

CRT Incineration Carbon tetrachloride secondary 1.80e-08 9.11e-10

US electric grid 2,3,7,8-TCDD model/secondary 1.70e-08 8.59e-10

CRT landfilling Carbon tetrachloride primary 1.68e-08 8.50e-10

US electric grid Nickel model/secondary 1.63e-08 8.26e-10

LPG Production Molybdenum secondary 1.42e-08 7.20e-10

US electric grid Naphthalene model/secondary 1.35e-08 6.85e-10

CRT landfilling Chloroform primary 1.30e-08 6.59e-10

US electric grid Barium model/secondary 1.17e-08 5.90e-10

CRT landfilling Mercury compounds primary 1.15e-08 5.84e-10

CRT Incineration Mercury compounds secondary 1.13e-08 5.72e-10

LPG Production Zinc (elemental) secondary 1.04e-08 5.24e-10

LPG Production Hydrofluoric acid secondary 8.66e-09 4.39e-10

CRT landfilling Toluene primary 8.22e-09 4.17e-10
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-252

US electric grid Carbon disulfide model/secondary 8.01e-09 4.06e-10

LPG Production Ethane secondary 6.70e-09 3.39e-10

US electric grid Benzyl chloride model/secondary 6.28e-09 3.18e-10

LPG Production Phenol secondary 6.17e-09 3.13e-10

LPG Production Pentane secondary 5.62e-09 2.84e-10

US electric grid Chloroform model/secondary 4.88e-09 2.47e-10

US electric grid Manganese model/secondary 4.56e-09 2.31e-10

LPG Production Hexane secondary 3.89e-09 1.97e-10

US electric grid Chromium (VI) model/secondary 3.44e-09 1.74e-10

US electric grid Acrolein model/secondary 2.60e-09 1.32e-10

LPG Production Nickel secondary 2.51e-09 1.27e-10

US electric grid Copper model/secondary 2.24e-09 1.13e-10

US electric grid Methyl chloride model/secondary 2.11e-09 1.07e-10

US electric grid Fluoride model/secondary 1.95e-09 9.90e-11

LPG Production PM-10 secondary 1.94e-09 9.84e-11

LPG Production Antimony secondary 1.85e-09 9.35e-11

CRT landfilling Xylene (mixed isomers) primary 1.69e-09 8.59e-11

US electric grid Methyl hydrazine model/secondary 1.53e-09 7.73e-11

US electric grid Lead model/secondary 1.28e-09 6.46e-11

LPG Production Aluminum (+3) secondary 1.22e-09 6.19e-11

US electric grid Cobalt model/secondary 1.22e-09 6.16e-11

CRT landfilling Tetrachloroethylene primary 1.20e-09 6.07e-11

US electric grid Propionaldehyde model/secondary 1.17e-09 5.93e-11

US electric grid Acetaldehyde model/secondary 1.17e-09 5.93e-11

CRT landfilling 1,2-Dichloroethane primary 9.32e-10 4.72e-11

US electric grid Di(2-ethylhexyl)phthalate model/secondary 9.00e-10 4.56e-11

LPG Production Chromium (VI) secondary 8.70e-10 4.41e-11

CRT Incineration Lead cmpds secondary 8.10e-10 4.11e-11

CRT landfilling Lead cmpds primary 7.89e-10 4.00e-11

US electric grid Mercury model/secondary 7.52e-10 3.81e-11

CRT Incineration Trichloroethylene secondary 7.50e-10 3.80e-11

CRT landfilling Trichloroethylene primary 6.99e-10 3.54e-11

US electric grid Hexane model/secondary 6.01e-10 3.05e-11

LPG Production Nitrate secondary 5.23e-10 2.65e-11

US electric grid Cadmium model/secondary 4.82e-10 2.44e-11

CRT landfilling Ethylbenzene primary 4.44e-10 2.25e-11

US electric grid Dimethyl sulfate model/secondary 4.31e-10 2.18e-11

US electric grid Toluene model/secondary 4.25e-10 2.15e-11

US electric grid Isophorone model/secondary 4.13e-10 2.09e-11

US electric grid Methyl ethyl ketone model/secondary 3.33e-10 1.69e-11

US electric grid Tetrachloroethylene model/secondary 3.28e-10 1.66e-11

LPG Production Copper secondary 3.01e-10 1.52e-11

US electric grid Methyl methacrylate model/secondary 2.85e-10 1.44e-11

LPG Production 2-Chloroacetophenone secondary 2.78e-10 1.41e-11

LPG Production Dimethylbenzanthracene secondary 2.75e-10 1.40e-11

LPG Production Bromomethane secondary 2.75e-10 1.39e-11

US electric grid 1,2-Dichloroethane model/secondary 2.37e-10 1.20e-11

US electric grid Bromoform model/secondary 2.33e-10 1.18e-11

US electric grid Dichloromethane model/secondary 2.25e-10 1.14e-11

LPG Production Naphthalene secondary 2.23e-10 1.13e-11

CRT landfilling Dichloromethane primary 1.94e-10 9.85e-12
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-253

LPG Production Manganese secondary 1.93e-10 9.76e-12

US electric grid Beryllium model/secondary 1.91e-10 9.67e-12

US electric grid Chlorobenzene model/secondary 1.88e-10 9.52e-12

LPG Production Barium secondary 1.61e-10 8.15e-12

US electric grid 2,4-Dinitrotoluene model/secondary 1.49e-10 7.57e-12

LPG Production Silicon secondary 1.46e-10 7.40e-12

LPG Production Cyanide (-1) secondary 1.44e-10 7.31e-12

LPG Production Barium cmpds secondary 1.37e-10 6.94e-12

LPG Production Lead secondary 1.07e-10 5.40e-12

US electric grid Ethylbenzene model/secondary 7.41e-11 3.75e-12

CRT Incineration o-xylene secondary 5.21e-11 2.64e-12

LPG Production Carbon disulfide secondary 5.16e-11 2.61e-12

CRT landfilling Chromium (III) primary 4.83e-11 2.45e-12

LPG Production Benzyl chloride secondary 4.04e-11 2.05e-12

US electric grid Methyl tert-butyl ether model/secondary 3.74e-11 1.89e-12

LPG Production Aluminum (elemental) secondary 3.34e-11 1.69e-12

LPG Production Chloroform secondary 3.14e-11 1.59e-12

US electric grid Phenol model/secondary 2.85e-11 1.44e-12

US electric grid Styrene model/secondary 2.73e-11 1.38e-12

US electric grid Vinyl acetate model/secondary 2.66e-11 1.35e-12

US electric grid Phenanthrene model/secondary 2.51e-11 1.27e-12

US electric grid Xylene (mixed isomers) model/secondary 2.21e-11 1.12e-12

LPG Production Cobalt secondary 2.17e-11 1.10e-12

US electric grid Chromium (III) model/secondary 1.97e-11 9.99e-13

LPG Production Acrolein secondary 1.67e-11 8.48e-13

LPG Production Methyl chloride secondary 1.36e-11 6.87e-13

LPG Production Beryllium secondary 1.21e-11 6.14e-13

US electric grid 1,1,1-Trichloroethane model/secondary 1.08e-11 5.50e-13

US electric grid Ethylene dibromide model/secondary 1.08e-11 5.45e-13

LPG Production Methyl hydrazine secondary 9.82e-12 4.97e-13

LPG Production Acetaldehyde secondary 7.54e-12 3.82e-13

LPG Production Propionaldehyde secondary 7.54e-12 3.82e-13

LPG Production Mercury secondary 7.50e-12 3.80e-13

US electric grid Ethyl Chloride model/secondary 7.19e-12 3.64e-13

LPG Production Cadmium secondary 6.99e-12 3.54e-13

US electric grid Cumene model/secondary 6.08e-12 3.08e-13

LPG Production Cadmium cmpds secondary 5.99e-12 3.04e-13

LPG Production Di(2-ethylhexyl)phthalate secondary 5.79e-12 2.93e-13

LPG Production Toluene secondary 5.38e-12 2.72e-13

US electric grid Acetophenone model/secondary 3.79e-12 1.92e-13

US electric grid Biphenyl model/secondary 3.63e-12 1.84e-13

LPG Production 1,4-Dichlorobenzene secondary 3.08e-12 1.56e-13

CRT Incineration Vinyl chloride secondary 2.97e-12 1.51e-13

CRT landfilling Vinyl chloride primary 2.77e-12 1.41e-13

LPG Production Dimethyl sulfate secondary 2.77e-12 1.40e-13

LPG Production Isophorone secondary 2.66e-12 1.35e-13

US electric grid Acenaphthylene model/secondary 2.26e-12 1.14e-13

LPG Production Methyl ethyl ketone secondary 2.14e-12 1.09e-13

LPG Production Tetrachloroethylene secondary 2.11e-12 1.07e-13

US electric grid Acenaphthene model/secondary 1.93e-12 9.79e-14
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-254

LPG Production Methyl methacrylate secondary 1.83e-12 9.28e-14

LPG Production 1,2-Dichloroethane secondary 1.53e-12 7.74e-14

LPG Production Bromoform secondary 1.50e-12 7.59e-14

LPG Production Chromium (III) secondary 1.48e-12 7.51e-14

LPG Production Dichloromethane secondary 1.45e-12 7.32e-14

LPG Production Chlorobenzene secondary 1.21e-12 6.13e-14

LPG Production Aromatic hydrocarbons secondary 1.21e-12 6.12e-14

LPG Production Copper (+1 & +2) secondary 1.13e-12 5.73e-14

US electric grid Benzo[b,j,k]fluoranthene model/secondary 1.06e-12 5.39e-14

US electric grid Chrysene model/secondary 1.02e-12 5.18e-14

LPG Production 2,4-Dinitrotoluene secondary 9.62e-13 4.87e-14

US electric grid Benzo[a]anthracene model/secondary 9.28e-13 4.70e-14

US electric grid Fluorene model/secondary 8.00e-13 4.05e-14

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 6.59e-13 3.34e-14

US electric grid Fluoranthene model/secondary 6.39e-13 3.24e-14

LPG Production o-xylene secondary 5.92e-13 3.00e-14

US electric grid Pyrene model/secondary 5.29e-13 2.68e-14

LPG Production Ethylbenzene secondary 4.80e-13 2.43e-14

US electric grid o-xylene model/secondary 3.80e-13 1.92e-14

US electric grid Benzo[g,h,i]perylene model/secondary 3.61e-13 1.83e-14

US electric grid Benzo[a]pyrene model/secondary 3.41e-13 1.73e-14

US electric grid 2-Methylnaphthalene model/secondary 2.67e-13 1.35e-14

LPG Production Methyl tert-butyl ether secondary 2.41e-13 1.22e-14

US electric grid 5-Methyl chrysene model/secondary 1.97e-13 1.00e-14

LPG Production Phenanthrene secondary 1.96e-13 9.91e-15

LPG Production Styrene secondary 1.76e-13 8.89e-15

LPG Production Vinyl acetate secondary 1.71e-13 8.68e-15

LPG Production 3-Methylcholanthrene secondary 1.62e-13 8.19e-15

LPG Production Zinc (+2) secondary 1.01e-13 5.13e-15

US electric grid Dibenzo[a,h]anthracene model/secondary 8.75e-14 4.43e-15

LPG Production Ethylene dibromide secondary 6.93e-14 3.51e-15

LPG Production 1,1,1-Trichloroethane secondary 6.53e-14 3.31e-15

LPG Production 2-Methylnaphthalene secondary 5.18e-14 2.63e-15

LPG Production Ethyl Chloride secondary 4.63e-14 2.35e-15

LPG Production Chlorine secondary 4.59e-14 2.33e-15

LPG Production Cumene secondary 3.92e-14 1.98e-15

LPG Production Acetophenone secondary 2.44e-14 1.23e-15

LPG Production Biphenyl secondary 2.34e-14 1.18e-15

US electric grid Anthracene model/secondary 2.32e-14 1.17e-15

LPG Production Acenaphthylene secondary 1.85e-14 9.36e-16

LPG Production Acenaphthene secondary 1.54e-14 7.80e-16

LPG Production Nickel cmpds secondary 1.20e-14 6.07e-16

LPG Production Benzo[a]anthracene secondary 1.08e-14 5.46e-16

LPG Production Chrysene secondary 1.03e-14 5.24e-16

LPG Production Lead cmpds secondary 1.01e-14 5.10e-16

LPG Production Indeno(1,2,3-cd)pyrene secondary 8.02e-15 4.06e-16

LPG Production Benzo[b,j,k]fluoranthene secondary 6.35e-15 3.22e-16

LPG Production Mercury compounds secondary 6.10e-15 3.09e-16

LPG Production Benzo[a]pyrene secondary 5.90e-15 2.99e-16

LPG Production Fluorene secondary 5.70e-15 2.89e-16
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Process Group Material LCI Data Type Terrestrial Toxicity
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% of Total

M-255

LPG Production Pyrene secondary 4.93e-15 2.50e-16

LPG Production Benzo[g,h,i]perylene secondary 4.79e-15 2.43e-16

LPG Production Fluoranthene secondary 4.65e-15 2.36e-16

LPG Production HALON-1301 secondary 4.38e-15 2.22e-16

LPG Production Benzo[b]fluoranthene secondary 4.31e-15 2.18e-16

LPG Production Dibenzo[a,h]anthracene secondary 3.06e-15 1.55e-16

LPG Production 5-Methyl chrysene secondary 1.27e-15 6.44e-17

LPG Production Halogenated matter (organic) secondary 1.01e-15 5.10e-17

US electric grid 2,3,7,8-TCDF model/secondary 4.58e-16 2.32e-17

LPG Production Anthracene secondary 2.14e-16 1.09e-17

LPG Production Halogenated hydrocarbons (unspecified) secondary 2.52e-18 1.28e-19

Natural Gas Prod. Halogenated hydrocarbons (unspecified) secondary -2.95e-18 -1.50e-19

CRT Incineration Halogenated hydrocarbons (unspecified) secondary -4.35e-17 -2.20e-18

Fuel Oil #4 Prod. Halogenated hydrocarbons (unspecified) secondary -7.15e-16 -3.62e-17

Natural Gas Prod. Halogenated matter (organic) secondary -1.18e-15 -5.99e-17

Natural Gas Prod. HALON-1301 secondary -5.15e-15 -2.61e-16

Natural Gas Prod. Mercury compounds secondary -7.16e-15 -3.63e-16

Natural Gas Prod. Lead cmpds secondary -1.18e-14 -5.99e-16

Natural Gas Prod. Nickel cmpds secondary -1.41e-14 -7.13e-16

CRT Incineration Halogenated matter (organic) secondary -1.84e-14 -9.30e-16

Natural Gas Prod. Anthracene secondary -4.79e-14 -2.43e-15

CRT Incineration HALON-1301 secondary -7.99e-14 -4.05e-15

Fuel Oil #4 Prod. Anthracene secondary -8.41e-14 -4.26e-15

Natural Gas Prod. 5-Methyl chrysene secondary -1.28e-13 -6.49e-15

CRT Incineration Nickel cmpds secondary -2.18e-13 -1.11e-14

Fuel Oil #4 Prod. Halogenated matter (organic) secondary -2.86e-13 -1.45e-14

CRT Incineration Dibenzo[a,h]anthracene secondary -4.49e-13 -2.28e-14

Fuel Oil #4 Prod. 5-Methyl chrysene secondary -5.29e-13 -2.68e-14

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary -6.40e-13 -3.24e-14

CRT Incineration Benzo[b]fluoranthene secondary -6.65e-13 -3.37e-14

Natural Gas Prod. Fluoranthene secondary -7.34e-13 -3.72e-14

Natural Gas Prod. Fluorene secondary -8.22e-13 -4.16e-14

Fuel Oil #4 Prod. Dibenzo[a,h]anthracene secondary -1.04e-12 -5.28e-14

Natural Gas Prod. Pyrene secondary -1.23e-12 -6.22e-14

Fuel Oil #4 Prod. HALON-1301 secondary -1.24e-12 -6.30e-14

Natural Gas Prod. Copper (+1 & +2) secondary -1.33e-12 -6.73e-14

Natural Gas Prod. Aromatic hydrocarbons secondary -1.42e-12 -7.19e-14

Natural Gas Prod. Dibenzo[a,h]anthracene secondary -1.42e-12 -7.20e-14

Fuel Oil #4 Prod. Benzo[b]fluoranthene secondary -1.48e-12 -7.50e-14

Natural Gas Prod. Benzo[a]pyrene secondary -1.58e-12 -8.00e-14

Natural Gas Prod. Benzo[g,h,i]perylene secondary -1.60e-12 -8.11e-14

Fuel Oil #4 Prod. Mercury compounds secondary -1.73e-12 -8.77e-14

Fuel Oil #4 Prod. Benzo[g,h,i]perylene secondary -1.74e-12 -8.81e-14

Fuel Oil #4 Prod. Fluoranthene secondary -1.88e-12 -9.52e-14

Fuel Oil #4 Prod. Pyrene secondary -1.91e-12 -9.70e-14

Natural Gas Prod. Benzo[b]fluoranthene secondary -2.09e-12 -1.06e-13

Natural Gas Prod. Acenaphthene secondary -2.26e-12 -1.14e-13

Fuel Oil #4 Prod. Fluorene secondary -2.32e-12 -1.18e-13

Natural Gas Prod. Biphenyl secondary -2.35e-12 -1.19e-13

Fuel Oil #4 Prod. Benzo[a]pyrene secondary -2.36e-12 -1.19e-13
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity
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% of Total

M-256

Natural Gas Prod. Acetophenone secondary -2.46e-12 -1.24e-13

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary -2.47e-12 -1.25e-13

Fuel Oil #4 Prod. Benzo[b,j,k]fluoranthene secondary -2.65e-12 -1.34e-13

Natural Gas Prod. Chrysene secondary -2.71e-12 -1.37e-13

Natural Gas Prod. Benzo[a]anthracene secondary -2.81e-12 -1.42e-13

Fuel Oil #4 Prod. Lead cmpds secondary -2.86e-12 -1.45e-13

Fuel Oil #4 Prod. Indeno(1,2,3-cd)pyrene secondary -3.00e-12 -1.52e-13

Fuel Oil #4 Prod. Nickel cmpds secondary -3.40e-12 -1.72e-13

Natural Gas Prod. Acenaphthylene secondary -3.51e-12 -1.78e-13

CRT Incineration Anthracene secondary -3.73e-12 -1.89e-13

Fuel Oil #4 Prod. Benzo[a]anthracene secondary -3.93e-12 -1.99e-13

Natural Gas Prod. Cumene secondary -3.95e-12 -2.00e-13

Fuel Oil #4 Prod. Chrysene secondary -3.96e-12 -2.01e-13

Natural Gas Prod. Ethyl Chloride secondary -4.66e-12 -2.36e-13

Fuel Oil #4 Prod. Acenaphthene secondary -5.79e-12 -2.93e-13

Natural Gas Prod. 1,1,1-Trichloroethane secondary -6.58e-12 -3.33e-13

Natural Gas Prod. Ethylene dibromide secondary -6.98e-12 -3.54e-13

Natural Gas Prod. Cadmium cmpds secondary -7.04e-12 -3.57e-13

Fuel Oil #4 Prod. Acenaphthylene secondary -7.42e-12 -3.76e-13

CRT Incineration 2-Methylnaphthalene secondary -8.71e-12 -4.41e-13

Fuel Oil #4 Prod. Biphenyl secondary -9.73e-12 -4.93e-13

Fuel Oil #4 Prod. Acetophenone secondary -1.02e-11 -5.14e-13

Fuel Oil #4 Prod. Chlorine secondary -1.58e-11 -7.99e-13

Fuel Oil #4 Prod. Cumene secondary -1.63e-11 -8.26e-13

Natural Gas Prod. Vinyl acetate secondary -1.73e-11 -8.75e-13

Natural Gas Prod. Styrene secondary -1.77e-11 -8.96e-13

Fuel Oil #4 Prod. 2-Methylnaphthalene secondary -1.81e-11 -9.19e-13

Fuel Oil #4 Prod. Ethyl Chloride secondary -1.93e-11 -9.77e-13

CRT Incineration Chlorine secondary -1.94e-11 -9.81e-13

CRT Incineration Copper (+1 & +2) secondary -2.06e-11 -1.04e-12

CRT Incineration Aromatic hydrocarbons secondary -2.20e-11 -1.12e-12

CRT Incineration Zinc (+2) secondary -2.24e-11 -1.13e-12

Natural Gas Prod. Methyl tert-butyl ether secondary -2.42e-11 -1.23e-12

Natural Gas Prod. 2-Methylnaphthalene secondary -2.71e-11 -1.37e-12

CRT Incineration 3-Methylcholanthrene secondary -2.72e-11 -1.38e-12

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary -2.72e-11 -1.38e-12

Fuel Oil #4 Prod. Ethylene dibromide secondary -2.89e-11 -1.46e-12

Fuel Oil #4 Prod. Zinc (+2) secondary -3.21e-11 -1.63e-12

CRT Incineration 5-Methyl chrysene secondary -3.27e-11 -1.66e-12

Natural Gas Prod. Phenanthrene secondary -3.53e-11 -1.79e-12

CRT Incineration Benzo[g,h,i]perylene secondary -4.06e-11 -2.06e-12

Natural Gas Prod. Aluminum (elemental) secondary -4.26e-11 -2.16e-12

Natural Gas Prod. Ethylbenzene secondary -4.85e-11 -2.45e-12

CRT Incineration Dichlorobenzene (mixed isomers) secondary -4.90e-11 -2.48e-12

Fuel Oil #4 Prod. 3-Methylcholanthrene secondary -5.66e-11 -2.87e-12

CRT Incineration Benzo[a]pyrene secondary -5.70e-11 -2.89e-12

Fuel Oil #4 Prod. Vinyl acetate secondary -7.14e-11 -3.62e-12

Fuel Oil #4 Prod. Styrene secondary -7.31e-11 -3.71e-12

CRT Incineration Pyrene secondary -7.81e-11 -3.96e-12

Fuel Oil #4 Prod. Phenanthrene secondary -7.87e-11 -3.99e-12
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
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M-257

Natural Gas Prod. Chromium (III) secondary -8.08e-11 -4.09e-12

Natural Gas Prod. 3-Methylcholanthrene secondary -8.46e-11 -4.29e-12

CRT Incineration Indeno(1,2,3-cd)pyrene secondary -9.14e-11 -4.63e-12

Natural Gas Prod. 2,4-Dinitrotoluene secondary -9.70e-11 -4.91e-12

Fuel Oil #4 Prod. Methyl tert-butyl ether secondary -1.00e-10 -5.08e-12

CRT Incineration Fluoranthene secondary -1.01e-10 -5.10e-12

CRT Incineration Benzo[a]anthracene secondary -1.20e-10 -6.06e-12

Natural Gas Prod. Chlorobenzene secondary -1.22e-10 -6.17e-12

CRT Incineration Fluorene secondary -1.29e-10 -6.53e-12

Natural Gas Prod. Dichloromethane secondary -1.46e-10 -7.38e-12

CRT Incineration Chrysene secondary -1.49e-10 -7.57e-12

Natural Gas Prod. Bromoform secondary -1.51e-10 -7.64e-12

Natural Gas Prod. 1,2-Dichloroethane secondary -1.54e-10 -7.80e-12

Natural Gas Prod. Barium cmpds secondary -1.61e-10 -8.15e-12

CRT Incineration Benzo[b,j,k]fluoranthene secondary -1.64e-10 -8.29e-12

Natural Gas Prod. Methyl methacrylate secondary -1.85e-10 -9.36e-12

Natural Gas Prod. Silicon secondary -1.86e-10 -9.43e-12

Fuel Oil #4 Prod. Ethylbenzene secondary -1.99e-10 -1.01e-11

Natural Gas Prod. Tetrachloroethylene secondary -2.13e-10 -1.08e-11

Natural Gas Prod. Methyl ethyl ketone secondary -2.16e-10 -1.09e-11

Fuel Oil #4 Prod. o-xylene secondary -2.16e-10 -1.10e-11

Natural Gas Prod. Chlorine secondary -2.37e-10 -1.20e-11

CRT Incineration Acenaphthene secondary -2.58e-10 -1.31e-11

Natural Gas Prod. Zinc (+2) secondary -2.63e-10 -1.33e-11

Natural Gas Prod. Isophorone secondary -2.68e-10 -1.36e-11

Natural Gas Prod. Dimethyl sulfate secondary -2.79e-10 -1.42e-11

Fuel Oil #4 Prod. Chromium (III) secondary -3.09e-10 -1.57e-11

Fuel Oil #4 Prod. Copper (+1 & +2) secondary -3.21e-10 -1.63e-11

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary -3.43e-10 -1.74e-11

CRT Incineration Acenaphthylene secondary -3.72e-10 -1.89e-11

Fuel Oil #4 Prod. 2,4-Dinitrotoluene secondary -4.01e-10 -2.03e-11

Fuel Oil #4 Prod. Chlorobenzene secondary -5.04e-10 -2.55e-11

Natural Gas Prod. Di(2-ethylhexyl)phthalate secondary -5.84e-10 -2.96e-11

CRT Incineration Biphenyl secondary -6.02e-10 -3.05e-11

Fuel Oil #4 Prod. Dichloromethane secondary -6.02e-10 -3.05e-11

Fuel Oil #4 Prod. Bromoform secondary -6.24e-10 -3.16e-11

CRT Incineration Acetophenone secondary -6.27e-10 -3.18e-11

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary -6.36e-10 -3.22e-11

Natural Gas Prod. Cadmium secondary -7.04e-10 -3.56e-11

Natural Gas Prod. Propionaldehyde secondary -7.60e-10 -3.85e-11

Natural Gas Prod. Acetaldehyde secondary -7.60e-10 -3.85e-11

Fuel Oil #4 Prod. Methyl methacrylate secondary -7.64e-10 -3.87e-11

Fuel Oil #4 Prod. Tetrachloroethylene secondary -8.79e-10 -4.46e-11

Fuel Oil #4 Prod. Methyl ethyl ketone secondary -8.93e-10 -4.53e-11

Natural Gas Prod. Mercury secondary -9.44e-10 -4.78e-11

Natural Gas Prod. Methyl hydrazine secondary -9.89e-10 -5.01e-11

CRT Incineration Cumene secondary -1.01e-09 -5.11e-11

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary -1.08e-09 -5.47e-11

CRT Incineration Aluminum (elemental) secondary -1.08e-09 -5.49e-11

Fuel Oil #4 Prod. Isophorone secondary -1.11e-09 -5.61e-11
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M-258

Fuel Oil #4 Prod. Dimethyl sulfate secondary -1.15e-09 -5.85e-11

CRT Incineration Ethyl Chloride secondary -1.19e-09 -6.04e-11

Natural Gas Prod. Cobalt secondary -1.32e-09 -6.71e-11

Natural Gas Prod. Methyl chloride secondary -1.37e-09 -6.93e-11

Natural Gas Prod. Beryllium secondary -1.40e-09 -7.11e-11

Natural Gas Prod. Aluminum (+3) secondary -1.44e-09 -7.27e-11

Natural Gas Prod. 1,4-Dichlorobenzene secondary -1.61e-09 -8.18e-11

CRT Incineration 1,1,1-Trichloroethane secondary -1.68e-09 -8.52e-11

Natural Gas Prod. Acrolein secondary -1.69e-09 -8.55e-11

Fuel Oil #4 Prod. Cadmium cmpds secondary -1.70e-09 -8.62e-11

CRT Incineration Ethylene dibromide secondary -1.78e-09 -9.04e-11

Fuel Oil #4 Prod. Toluene secondary -2.04e-09 -1.03e-10

CRT Incineration Xylene (mixed isomers) secondary -2.13e-09 -1.08e-10

Natural Gas Prod. o-xylene secondary -2.31e-09 -1.17e-10

Fuel Oil #4 Prod. Di(2-ethylhexyl)phthalate secondary -2.41e-09 -1.22e-10

Natural Gas Prod. PM-10 secondary -2.48e-09 -1.25e-10

Fuel Oil #4 Prod. Cadmium secondary -2.87e-09 -1.45e-10

Fuel Oil #4 Prod. Mercury secondary -3.11e-09 -1.57e-10

Fuel Oil #4 Prod. Propionaldehyde secondary -3.14e-09 -1.59e-10

Fuel Oil #4 Prod. Acetaldehyde secondary -3.14e-09 -1.59e-10

Natural Gas Prod. Chloroform secondary -3.17e-09 -1.60e-10

CRT Incineration Phenanthrene secondary -4.02e-09 -2.04e-10

Natural Gas Prod. Benzyl chloride secondary -4.07e-09 -2.06e-10

Fuel Oil #4 Prod. Methyl hydrazine secondary -4.09e-09 -2.07e-10

Natural Gas Prod. Toluene secondary -4.33e-09 -2.19e-10

CRT Incineration Vinyl acetate secondary -4.41e-09 -2.23e-10

CRT Incineration Styrene secondary -4.52e-09 -2.29e-10

CRT Incineration Silicon secondary -4.73e-09 -2.40e-10

Fuel Oil #4 Prod. Beryllium secondary -5.02e-09 -2.54e-10

Natural Gas Prod. Carbon disulfide secondary -5.20e-09 -2.63e-10

Fuel Oil #4 Prod. Methyl chloride secondary -5.65e-09 -2.86e-10

CRT Incineration Methyl tert-butyl ether secondary -6.19e-09 -3.14e-10

Fuel Oil #4 Prod. Acrolein secondary -6.98e-09 -3.53e-10

Natural Gas Prod. Phenol secondary -7.32e-09 -3.71e-10

Natural Gas Prod. Nitrate secondary -7.54e-09 -3.82e-10

Fuel Oil #4 Prod. Cobalt secondary -9.27e-09 -4.69e-10

CRT Incineration Chloroacetophenone secondary -1.04e-08 -5.27e-10

Natural Gas Prod. Lead secondary -1.09e-08 -5.50e-10

CRT Incineration Ethylbenzene secondary -1.18e-08 -5.97e-10

Fuel Oil #4 Prod. Chloroform secondary -1.31e-08 -6.63e-10

Natural Gas Prod. Cyanide (-1) secondary -1.45e-08 -7.37e-10

Fuel Oil #4 Prod. Aluminum (elemental) secondary -1.61e-08 -8.15e-10

Fuel Oil #4 Prod. Benzyl chloride secondary -1.68e-08 -8.53e-10

CRT Incineration Chromium (III) secondary -1.69e-08 -8.58e-10

Natural Gas Prod. Manganese secondary -1.98e-08 -1.00e-09

Fuel Oil #4 Prod. Carbon disulfide secondary -2.15e-08 -1.09e-09

CRT Incineration Aluminum (+3) secondary -2.23e-08 -1.13e-09

CRT Incineration 2,4-Dinitrotoluene secondary -2.48e-08 -1.25e-09

Natural Gas Prod. Copper secondary -2.65e-08 -1.34e-09

Natural Gas Prod. Bromomethane secondary -2.77e-08 -1.40e-09
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M-259

Natural Gas Prod. 2-Chloroacetophenone secondary -2.80e-08 -1.42e-09

Natural Gas Prod. Barium secondary -2.96e-08 -1.50e-09

CRT Incineration Chlorobenzene secondary -3.11e-08 -1.58e-09

Natural Gas Prod. Hydrogen sulfide secondary -3.37e-08 -1.71e-09

CRT Incineration Dichloromethane secondary -3.70e-08 -1.87e-09

CRT Incineration 1,2-Dichloroethane secondary -3.83e-08 -1.94e-09

CRT Incineration Bromoform secondary -3.85e-08 -1.95e-09

Fuel Oil #4 Prod. Barium cmpds secondary -3.89e-08 -1.97e-09

Fuel Oil #4 Prod. Lead secondary -4.45e-08 -2.25e-09

CRT Incineration Methyl methacrylate secondary -4.72e-08 -2.39e-09

Natural Gas Prod. Chromium (VI) secondary -4.74e-08 -2.40e-09

CRT Incineration Dimethylbenzanthracene secondary -4.82e-08 -2.44e-09

CRT Incineration Tetrachloroethylene secondary -5.31e-08 -2.69e-09

Fuel Oil #4 Prod. Barium secondary -5.46e-08 -2.77e-09

CRT Incineration Methyl ethyl ketone secondary -5.52e-08 -2.80e-09

Fuel Oil #4 Prod. Cyanide (-1) secondary -6.02e-08 -3.05e-09

CRT Incineration Cadmium secondary -6.06e-08 -3.07e-09

Natural Gas Prod. Nickel secondary -6.16e-08 -3.12e-09

CRT Incineration PM-10 secondary -6.30e-08 -3.19e-09

Natural Gas Prod. Naphthalene secondary -6.53e-08 -3.31e-09

CRT Incineration Toluene secondary -6.65e-08 -3.37e-09

CRT Incineration Isophorone secondary -6.84e-08 -3.47e-09

Fuel Oil #4 Prod. Silicon secondary -7.03e-08 -3.56e-09

CRT Incineration Dimethyl sulfate secondary -7.14e-08 -3.62e-09

Fuel Oil #4 Prod. Manganese secondary -8.00e-08 -4.05e-09

Fuel Oil #4 Prod. Naphthalene secondary -8.01e-08 -4.06e-09

Fuel Oil #4 Prod. Dimethylbenzanthracene secondary -9.64e-08 -4.88e-09

CRT Incineration Mercury secondary -1.12e-07 -5.66e-09

Fuel Oil #4 Prod. Bromomethane secondary -1.15e-07 -5.80e-09

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary -1.16e-07 -5.86e-09

CRT Incineration Phenol secondary -1.17e-07 -5.94e-09

Fuel Oil #4 Prod. Copper secondary -1.34e-07 -6.79e-09

Natural Gas Prod. Dimethylbenzanthracene secondary -1.44e-07 -7.30e-09

CRT Incineration Di(2-ethylhexyl)phthalate secondary -1.49e-07 -7.55e-09

Fuel Oil #4 Prod. Nitrate secondary -1.58e-07 -7.99e-09

Fuel Oil #4 Prod. Chromium (VI) secondary -1.82e-07 -9.21e-09

CRT Incineration Cobalt secondary -1.92e-07 -9.71e-09

CRT Incineration Acetaldehyde secondary -1.94e-07 -9.83e-09

CRT Incineration Propionaldehyde secondary -1.94e-07 -9.83e-09

Natural Gas Prod. Antimony secondary -2.23e-07 -1.13e-08

CRT Incineration Methyl hydrazine secondary -2.53e-07 -1.28e-08

CRT Incineration Beryllium secondary -3.00e-07 -1.52e-08

Fuel Oil #4 Prod. Aluminum (+3) secondary -3.47e-07 -1.76e-08

CRT Incineration Methyl chloride secondary -3.49e-07 -1.77e-08

CRT Incineration Copper secondary -4.12e-07 -2.09e-08

CRT Incineration Acrolein secondary -4.31e-07 -2.18e-08

CRT Incineration Hydrogen sulfide secondary -6.11e-07 -3.10e-08

Fuel Oil #4 Prod. Antimony secondary -6.37e-07 -3.23e-08

CRT Incineration Hexane secondary -7.53e-07 -3.81e-08

CRT Incineration Chloroform secondary -7.95e-07 -4.03e-08
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M-260

Natural Gas Prod. Hydrofluoric acid secondary -8.74e-07 -4.43e-08

Natural Gas Prod. Phosphorus (yellow or white) secondary -8.87e-07 -4.49e-08

Fuel Oil #4 Prod. PM-10 secondary -9.35e-07 -4.74e-08

CRT Incineration Pentane secondary -9.44e-07 -4.78e-08

CRT Incineration Benzyl chloride secondary -1.04e-06 -5.27e-08

CRT Incineration Ethane secondary -1.13e-06 -5.70e-08

Fuel Oil #4 Prod. Nickel secondary -1.16e-06 -5.87e-08

Natural Gas Prod. Molybdenum secondary -1.16e-06 -5.87e-08

CRT Incineration Barium secondary -1.31e-06 -6.66e-08

CRT Incineration Carbon disulfide secondary -1.33e-06 -6.73e-08

Fuel Oil #4 Prod. Hexane secondary -1.36e-06 -6.90e-08

Fuel Oil #4 Prod. Phenol secondary -1.75e-06 -8.88e-08

CRT Incineration Nitrate secondary -1.80e-06 -9.11e-08

Fuel Oil #4 Prod. Pentane secondary -1.97e-06 -9.96e-08

CRT Incineration Naphthalene secondary -2.03e-06 -1.03e-07

Natural Gas Prod. Hexane secondary -2.03e-06 -1.03e-07

Fuel Oil #4 Prod. Ethane secondary -2.34e-06 -1.19e-07

Natural Gas Prod. Pentane secondary -2.94e-06 -1.49e-07

Natural Gas Prod. Ethane secondary -3.50e-06 -1.77e-07

Fuel Oil #4 Prod. Zinc (elemental) secondary -3.56e-06 -1.80e-07

Fuel Oil #4 Prod. Hydrofluoric acid secondary -3.61e-06 -1.83e-07

CRT Incineration Cyanide (-1) secondary -3.72e-06 -1.88e-07

Natural Gas Prod. Zinc (elemental) secondary -4.26e-06 -2.16e-07

CRT Incineration Manganese secondary -4.89e-06 -2.48e-07

Natural Gas Prod. Nitrous oxide secondary -5.79e-06 -2.93e-07

Natural Gas Prod. Selenium secondary -6.09e-06 -3.08e-07

Fuel Oil #4 Prod. Molybdenum secondary -6.48e-06 -3.28e-07

Natural Gas Prod. Fluorides (F-) secondary -6.78e-06 -3.44e-07

CRT Incineration Bromomethane secondary -7.08e-06 -3.59e-07

CRT Incineration Nickel secondary -9.71e-06 -4.92e-07

CRT Incineration Chromium (VI) secondary -9.94e-06 -5.04e-07

CRT Incineration Molybdenum secondary -9.95e-06 -5.04e-07

Fuel Oil #4 Prod. Ammonia secondary -1.10e-05 -5.57e-07

Fuel Oil #4 Prod. Hydrogen sulfide secondary -1.27e-05 -6.45e-07

Natural Gas Prod. Formaldehyde secondary -1.39e-05 -7.04e-07

CRT Incineration Antimony secondary -2.16e-05 -1.09e-06

CRT Incineration Zinc (elemental) secondary -2.54e-05 -1.29e-06

Fuel Oil #4 Prod. Fluorides (F-) secondary -2.64e-05 -1.34e-06

Fuel Oil #4 Prod. Selenium secondary -2.69e-05 -1.36e-06

Natural Gas Prod. Hydrochloric acid secondary -3.20e-05 -1.62e-06

Natural Gas Prod. Vanadium secondary -3.49e-05 -1.77e-06

Fuel Oil #4 Prod. Phosphorus (yellow or white) secondary -3.98e-05 -2.02e-06

CRT Incineration Ammonia secondary -4.51e-05 -2.28e-06

CRT Incineration Phosphorus (yellow or white) secondary -5.50e-05 -2.78e-06

Fuel Oil #4 Prod. Nitrous oxide secondary -6.18e-05 -3.13e-06

Fuel Oil #4 Prod. Hydrochloric acid secondary -1.32e-04 -6.70e-06

Natural Gas Prod. Ammonia secondary -1.35e-04 -6.83e-06

Natural Gas Prod. Sulfur oxides secondary -1.38e-04 -7.00e-06

Natural Gas Prod. Arsenic secondary -1.58e-04 -7.99e-06

Natural Gas Prod. PM secondary -2.08e-04 -1.05e-05
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Table M-39.  CRT LCIA Results for the Terrestrial Toxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-261

CRT Incineration Hydrofluoric acid secondary -2.23e-04 -1.13e-05

Fuel Oil #4 Prod. PM secondary -4.35e-04 -2.20e-05

CRT Incineration Formaldehyde secondary -4.47e-04 -2.26e-05

Fuel Oil #4 Prod. Formaldehyde secondary -5.52e-04 -2.80e-05

Fuel Oil #4 Prod. Arsenic secondary -7.57e-04 -3.83e-05

CRT Incineration Nitrous oxide secondary -1.04e-03 -5.27e-05

CRT Incineration Vanadium secondary -1.17e-03 -5.94e-05

CRT Incineration Selenium secondary -1.53e-03 -7.76e-05

CRT Incineration Fluorides (F-) secondary -1.56e-03 -7.91e-05

Fuel Oil #4 Prod. Nitrogen oxides secondary -1.93e-03 -9.77e-05

Fuel Oil #4 Prod. Benzene secondary -2.59e-03 -1.31e-04

Fuel Oil #4 Prod. Sulfur oxides secondary -2.63e-03 -1.33e-04

Fuel Oil #4 Prod. Methane secondary -2.80e-03 -1.42e-04

CRT Incineration Benzene secondary -3.18e-03 -1.61e-04

Fuel Oil #4 Prod. Vanadium secondary -4.33e-03 -2.19e-04

CRT Incineration Hydrochloric acid secondary -4.66e-03 -2.36e-04

Natural Gas Prod. Nitrogen oxides secondary -4.68e-03 -2.37e-04

CRT Incineration Nitrogen oxides secondary -1.25e-02 -6.36e-04

CRT Incineration Carbon monoxide secondary -1.44e-02 -7.31e-04

Fuel Oil #4 Prod. Carbon monoxide secondary -1.51e-02 -7.64e-04

CRT Incineration Methane secondary -1.52e-02 -7.68e-04

CRT Incineration PM secondary -1.83e-02 -9.29e-04

Natural Gas Prod. Methane secondary -2.52e-02 -1.27e-03

CRT Incineration Sulfur oxides secondary -2.70e-02 -1.37e-03

Natural Gas Prod. Carbon monoxide secondary -3.19e-02 -1.62e-03

Natural Gas Prod. Benzene secondary -3.79e-02 -1.92e-03

CRT Incineration Arsenic secondary -3.84e-02 -1.95e-03

Total End-of-life 2.88e-01 1.46e-02

Total All Life-cycle Stages 1.97e+03 1.00e+02
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M-262

Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

Materials Processing Life-cycle Stage

Steel Prod., cold-rolled, semi-finished Sulfur dioxide secondary 1.24e+01 1.39e+00

PMMA Sheet Prod. Sulfur dioxide secondary 8.61e+00 9.63e-01

Natural Gas Prod. Benzene secondary 5.28e+00 5.91e-01

Aluminum Prod. Sulfur dioxide secondary 5.13e+00 5.74e-01

Natural Gas Prod. Carbon monoxide secondary 4.44e+00 4.97e-01

Polycarbonate Production Sulfur dioxide secondary 4.43e+00 4.95e-01

Natural Gas Prod. Methane secondary 3.50e+00 3.92e-01

Natural Gas Prod. Nitrogen oxides secondary 6.51e-01 7.28e-02

Aluminum Prod. Titanium tetrachloride secondary 2.68e-01 3.00e-02

Steel Prod., cold-rolled, semi-finished Carbon monoxide secondary 1.36e-01 1.52e-02

Aluminum Prod. Manganese cmpds secondary 6.03e-02 6.74e-03

Steel Prod., cold-rolled, semi-finished PM secondary 5.14e-02 5.75e-03

Aluminum Prod. Vanadium secondary 4.00e-02 4.47e-03

Natural Gas Prod. PM secondary 2.89e-02 3.23e-03

PET Resin Production Carbon monoxide secondary 2.61e-02 2.92e-03

Steel Prod., cold-rolled, semi-finished Vanadium secondary 2.53e-02 2.82e-03

PMMA Sheet Prod. Carbon monoxide secondary 2.35e-02 2.62e-03

Polycarbonate Production Carbon monoxide secondary 2.32e-02 2.59e-03

Natural Gas Prod. Arsenic secondary 2.20e-02 2.46e-03

Natural Gas Prod. Sulfur oxides secondary 1.93e-02 2.15e-03

Natural Gas Prod. Ammonia secondary 1.88e-02 2.10e-03

Aluminum Prod. Arsenic cmpds secondary 1.77e-02 1.98e-03

PMMA Sheet Prod. Methane secondary 1.15e-02 1.29e-03

Polycarbonate Production Methane secondary 1.13e-02 1.27e-03

Polycarbonate Production Nitrogen dioxide secondary 1.08e-02 1.21e-03

PMMA Sheet Prod. Nitrogen dioxide secondary 1.07e-02 1.20e-03

Steel Prod., cold-rolled, semi-finished Fluorides (F-) secondary 9.36e-03 1.05e-03

Steel Prod., cold-rolled, semi-finished Manganese cmpds secondary 7.30e-03 8.17e-04

Styrene-butadiene Copolymer Prod. Carbon monoxide secondary 7.00e-03 7.83e-04

Steel Prod., cold-rolled, semi-finished Nitrogen dioxide secondary 6.86e-03 7.67e-04

Aluminum Prod. Carbon monoxide secondary 6.42e-03 7.18e-04

Steel Prod., cold-rolled, semi-finished Methane secondary 5.34e-03 5.97e-04

Natural Gas Prod. Vanadium secondary 4.86e-03 5.44e-04

Natural Gas Prod. Hydrochloric acid secondary 4.46e-03 4.99e-04

PET Resin Production Sulfur oxides secondary 3.99e-03 4.47e-04

Aluminum Prod. Barium cmpds secondary 3.89e-03 4.35e-04

Polycarbonate Production PM secondary 3.61e-03 4.04e-04

Aluminum Prod. PM secondary 3.31e-03 3.71e-04

PMMA Sheet Prod. PM secondary 3.22e-03 3.60e-04

Styrene-butadiene Copolymer Prod. Nitrogen oxides secondary 3.06e-03 3.42e-04

Styrene-butadiene Copolymer Prod. Methane secondary 3.00e-03 3.36e-04

Aluminum Prod. Methane secondary 3.00e-03 3.35e-04

Aluminum Prod. Nitrogen dioxide secondary 2.66e-03 2.97e-04

Styrene-butadiene Copolymer Prod. Sulfur oxides secondary 2.50e-03 2.79e-04

Aluminum Prod. Selenium secondary 2.34e-03 2.62e-04

Steel Prod., cold-rolled, semi-finished Arsenic secondary 2.22e-03 2.48e-04

Steel Prod., cold-rolled, semi-finished Phosphorus (yellow or white) secondary 1.99e-03 2.23e-04

Natural Gas Prod. Formaldehyde secondary 1.93e-03 2.16e-04

PET Resin Production Nitrogen oxides secondary 1.72e-03 1.93e-04
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-263

PMMA Sheet Prod. Ammonia secondary 1.04e-03 1.16e-04

Steel Prod., cold-rolled, semi-finished Hydrochloric acid secondary 1.00e-03 1.12e-04

PET Resin Production Methane secondary 9.98e-04 1.12e-04

Natural Gas Prod. Fluorides (F-) secondary 9.45e-04 1.06e-04

Steel Prod., cold-rolled, semi-finished Benzene secondary 8.62e-04 9.64e-05

Steel Prod., cold-rolled, semi-finished Barium cmpds secondary 8.49e-04 9.49e-05

Natural Gas Prod. Selenium secondary 8.48e-04 9.48e-05

Natural Gas Prod. Nitrous oxide secondary 8.07e-04 9.02e-05

Steel Prod., cold-rolled, semi-finished Arsenic cmpds secondary 7.53e-04 8.42e-05

PET Resin Production PM secondary 6.99e-04 7.82e-05

Aluminum Prod. Hydrochloric acid secondary 6.64e-04 7.43e-05

Natural Gas Prod. Zinc (elemental) secondary 5.94e-04 6.64e-05

Aluminum Prod. Aluminum (+3) secondary 5.91e-04 6.61e-05

PMMA Sheet Prod. Nitrates/nitrites secondary 5.70e-04 6.38e-05

Natural Gas Prod. Ethane secondary 4.88e-04 5.46e-05

Aluminum Prod. Cadmium cmpds secondary 4.36e-04 4.88e-05

Styrene-butadiene Copolymer Prod. PM secondary 4.34e-04 4.85e-05

Natural Gas Prod. Pentane secondary 4.09e-04 4.58e-05

Steel Prod., cold-rolled, semi-finished Titanium tetrachloride secondary 4.08e-04 4.56e-05

Steel Prod., cold-rolled, semi-finished Ammonia secondary 3.91e-04 4.38e-05

Steel Prod., cold-rolled, semi-finished Nitrous oxide secondary 3.81e-04 4.26e-05

PMMA Sheet Prod. Hydrogen cyanide secondary 3.73e-04 4.17e-05

PMMA Sheet Prod. Hydrochloric acid secondary 2.99e-04 3.34e-05

Natural Gas Prod. Hexane secondary 2.83e-04 3.17e-05

Polycarbonate Production Hydrochloric acid secondary 2.60e-04 2.91e-05

Steel Prod., cold-rolled, semi-finished Silicon secondary 2.48e-04 2.77e-05

Aluminum Prod. Benzene secondary 2.12e-04 2.37e-05

Steel Prod., cold-rolled, semi-finished Formaldehyde secondary 2.03e-04 2.27e-05

Polycarbonate Production Sulfuric acid secondary 1.77e-04 1.98e-05

Aluminum Prod. Barium sulfate secondary 1.69e-04 1.89e-05

Natural Gas Prod. Molybdenum secondary 1.61e-04 1.81e-05

Steel Prod., cold-rolled, semi-finished Titanium secondary 1.60e-04 1.79e-05

Steel Prod., cold-rolled, semi-finished Selenium secondary 1.47e-04 1.64e-05

PET Resin Production Hydrochloric acid secondary 1.45e-04 1.63e-05

Polycarbonate Production Mercury compounds secondary 1.36e-04 1.52e-05

PMMA Sheet Prod. Sulfuric acid secondary 1.32e-04 1.47e-05

Natural Gas Prod. Phosphorus (yellow or white) secondary 1.24e-04 1.38e-05

Natural Gas Prod. Hydrofluoric acid secondary 1.22e-04 1.36e-05

Steel Prod., cold-rolled, semi-finished Ethane secondary 1.20e-04 1.35e-05

Steel Prod., cold-rolled, semi-finished Zinc (elemental) secondary 1.06e-04 1.19e-05

PMMA Sheet Prod. Mercury compounds secondary 1.01e-04 1.13e-05

Steel Prod., cold-rolled, semi-finished Molybdenum secondary 9.20e-05 1.03e-05

Aluminum Prod. Hydrofluoric acid secondary 8.95e-05 1.00e-05

Aluminum Prod. Zinc (elemental) secondary 8.55e-05 9.56e-06

Aluminum Prod. Titanium secondary 8.47e-05 9.48e-06

Aluminum Prod. Copper (+1 & +2) secondary 6.70e-05 7.50e-06

PET Resin Production Sulfuric acid secondary 6.23e-05 6.97e-06

Styrene-butadiene Copolymer Prod. Sulfuric acid secondary 6.21e-05 6.95e-06

Steel Prod., cold-rolled, semi-finished Barium secondary 6.03e-05 6.74e-06
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-264

Aluminum Prod. Nitrous oxide secondary 5.14e-05 5.75e-06

Polycarbonate Production Fluorides (F-) secondary 5.11e-05 5.72e-06

Steel Prod., cold-rolled, semi-finished Tin (Sn++, Sn4+) secondary 5.11e-05 5.71e-06

Aluminum Prod. Perfluoromethane secondary 4.83e-05 5.40e-06

Styrene-butadiene Copolymer Prod. Mercury compounds secondary 4.76e-05 5.32e-06

Steel Prod., cold-rolled, semi-finished Antimony secondary 4.66e-05 5.21e-06

Polycarbonate Production Aromatic hydrocarbons secondary 4.59e-05 5.13e-06

Aluminum Prod. Silicon secondary 4.07e-05 4.55e-06

PMMA Sheet Prod. Fluorine secondary 3.80e-05 4.25e-06

Natural Gas Prod. Antimony secondary 3.10e-05 3.47e-06

Steel Prod., cold-rolled, semi-finished Silver compounds secondary 3.03e-05 3.38e-06

Styrene-butadiene Copolymer Prod. Hydrochloric acid secondary 2.98e-05 3.33e-06

Styrene-butadiene Copolymer Prod. Aromatic hydrocarbons secondary 2.97e-05 3.32e-06

Steel Prod., cold-rolled, semi-finished Nitrates/nitrites secondary 2.45e-05 2.74e-06

Steel Prod., cold-rolled, semi-finished Boron secondary 2.41e-05 2.70e-06

Steel Prod., cold-rolled, semi-finished Mercury compounds secondary 2.22e-05 2.48e-06

Natural Gas Prod. Dimethylbenzanthracene secondary 2.01e-05 2.24e-06

PET Resin Production Fluorine secondary 1.80e-05 2.01e-06

Styrene-butadiene Copolymer Prod. Fluorides (F-) secondary 1.79e-05 2.01e-06

Aluminum Prod. Nitrate secondary 1.70e-05 1.90e-06

Steel Prod., cold-rolled, semi-finished Barium sulfate secondary 1.68e-05 1.88e-06

Aluminum Prod. Barium secondary 1.46e-05 1.63e-06

Steel Prod., cold-rolled, semi-finished Cadmium cmpds secondary 1.32e-05 1.48e-06

Steel Prod., cold-rolled, semi-finished Aluminum (elemental) secondary 1.21e-05 1.35e-06

Steel Prod., cold-rolled, semi-finished Acetylene secondary 1.14e-05 1.28e-06

Steel Prod., cold-rolled, semi-finished Hydrofluoric acid secondary 9.28e-06 1.04e-06

Natural Gas Prod. Naphthalene secondary 9.09e-06 1.02e-06

Aluminum Prod. Copper secondary 8.87e-06 9.92e-07

Natural Gas Prod. Nickel secondary 8.58e-06 9.60e-07

Steel Prod., cold-rolled, semi-finished Pentane secondary 8.31e-06 9.29e-07

Steel Prod., cold-rolled, semi-finished Aluminum (+3) secondary 7.72e-06 8.64e-07

Aluminum Prod. Nickel cmpds secondary 7.09e-06 7.93e-07

Steel Prod., cold-rolled, semi-finished Hydrogen sulfide secondary 6.66e-06 7.45e-07

Aluminum Prod. Nickel secondary 6.62e-06 7.40e-07

Natural Gas Prod. Chromium (VI) secondary 6.61e-06 7.39e-07

Aluminum Prod. Zinc (+2) secondary 6.49e-06 7.25e-07

Steel Prod., cold-rolled, semi-finished Copper secondary 5.99e-06 6.70e-07

Polycarbonate Production Copper (+1 & +2) secondary 5.79e-06 6.48e-07

Aluminum Prod. Ammonia secondary 5.76e-06 6.44e-07

Aluminum Prod. Aromatic hydrocarbons secondary 5.27e-06 5.89e-07

Polycarbonate Production Phenol secondary 5.22e-06 5.83e-07

Aluminum Prod. Nitrites secondary 5.03e-06 5.63e-07

Natural Gas Prod. Hydrogen sulfide secondary 4.70e-06 5.26e-07

PMMA Sheet Prod. Copper (+1 & +2) secondary 4.31e-06 4.81e-07

Steel Prod., cold-rolled, semi-finished Copper (+1 & +2) secondary 4.21e-06 4.71e-07

Natural Gas Prod. Barium secondary 4.12e-06 4.61e-07

Steel Prod., cold-rolled, semi-finished Nickel secondary 3.99e-06 4.46e-07

Aluminum Prod. Aluminum (elemental) secondary 3.92e-06 4.38e-07

Natural Gas Prod. 2-Chloroacetophenone secondary 3.90e-06 4.36e-07

Natural Gas Prod. Bromomethane secondary 3.86e-06 4.32e-07
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-265

PMMA Sheet Prod. Cyanide (-1) secondary 3.83e-06 4.29e-07

Aluminum Prod. Strontium (Sr II) secondary 3.72e-06 4.16e-07

Natural Gas Prod. Copper secondary 3.69e-06 4.12e-07

Steel Prod., cold-rolled, semi-finished Aromatic hydrocarbons secondary 3.51e-06 3.93e-07

PMMA Sheet Prod. Hydrofluoric acid secondary 3.45e-06 3.86e-07

Aluminum Prod. Fluoride secondary 3.39e-06 3.79e-07

Aluminum Prod. Lead cmpds secondary 3.25e-06 3.63e-07

Aluminum Prod. Vanadium (V3+, V5+) secondary 3.03e-06 3.39e-07

Natural Gas Prod. Manganese secondary 2.76e-06 3.09e-07

Steel Prod., cold-rolled, semi-finished Strontium (Sr II) secondary 2.29e-06 2.56e-07

Steel Prod., cold-rolled, semi-finished Hexane secondary 2.17e-06 2.43e-07

Polycarbonate Production Ammonia secondary 2.07e-06 2.31e-07

Polycarbonate Production Hydrofluoric acid secondary 2.06e-06 2.31e-07

PET Resin Production Copper (+1 & +2) secondary 2.04e-06 2.28e-07

Styrene-butadiene Copolymer Prod. Copper (+1 & +2) secondary 2.03e-06 2.27e-07

Natural Gas Prod. Cyanide (-1) secondary 2.03e-06 2.27e-07

Aluminum Prod. 

Molybdenum (Mo II, Mo III, Mo IV, Mo V,

Mo VI) secondary 1.84e-06 2.06e-07

PMMA Sheet Prod. Phenol secondary 1.75e-06 1.96e-07

Steel Prod., cold-rolled, semi-finished Chromium (VI) secondary 1.62e-06 1.81e-07

PMMA Sheet Prod. Hydrogen sulfide secondary 1.53e-06 1.72e-07

Natural Gas Prod. Lead secondary 1.51e-06 1.69e-07

Aluminum Prod. Hydrogen sulfide secondary 1.40e-06 1.57e-07

Styrene-butadiene Copolymer Prod. Nitrate secondary 1.27e-06 1.42e-07

Steel Prod., cold-rolled, semi-finished Boric acid secondary 1.06e-06 1.19e-07

Natural Gas Prod. Nitrate secondary 1.05e-06 1.18e-07

Polycarbonate Production Halogenated hydrocarbons (unspecified) secondary 1.03e-06 1.15e-07

Polycarbonate Production Hydrogen sulfide secondary 1.03e-06 1.15e-07

Natural Gas Prod. Phenol secondary 1.02e-06 1.14e-07

Steel Prod., cold-rolled, semi-finished Bromine secondary 9.94e-07 1.11e-07

PET Resin Production Hydrofluoric acid secondary 9.08e-07 1.01e-07

Steel Prod., cold-rolled, semi-finished Uranium secondary 8.25e-07 9.23e-08

PMMA Sheet Prod. Aromatic hydrocarbons secondary 7.67e-07 8.58e-08

Steel Prod., cold-rolled, semi-finished Toluene secondary 7.44e-07 8.32e-08

Natural Gas Prod. Carbon disulfide secondary 7.24e-07 8.10e-08

Aluminum Prod. Toluene secondary 6.75e-07 7.55e-08

Natural Gas Prod. Toluene secondary 6.03e-07 6.74e-08

Steel Prod., cold-rolled, semi-finished Ethylene secondary 6.02e-07 6.73e-08

Steel Prod., cold-rolled, semi-finished Cyanide (-1) secondary 5.92e-07 6.62e-08

Steel Prod., cold-rolled, semi-finished Methanol secondary 5.84e-07 6.54e-08

Natural Gas Prod. Benzyl chloride secondary 5.67e-07 6.35e-08

Steel Prod., cold-rolled, semi-finished Xylene (mixed isomers) secondary 5.50e-07 6.15e-08

Steel Prod., cold-rolled, semi-finished Lead secondary 5.40e-07 6.04e-08

Steel Prod., cold-rolled, semi-finished Naphthalene secondary 5.39e-07 6.02e-08

Polycarbonate Production Chlorine secondary 5.16e-07 5.77e-08

Aluminum Prod. Xylene (mixed isomers) secondary 5.13e-07 5.73e-08

Steel Prod., cold-rolled, semi-finished Phenol secondary 4.75e-07 5.31e-08

Steel Prod., cold-rolled, semi-finished Heptane secondary 4.57e-07 5.12e-08

PMMA Sheet Prod. Nickel cmpds secondary 4.56e-07 5.10e-08
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-266

Aluminum Prod. Lead secondary 4.47e-07 5.00e-08

Natural Gas Prod. Chloroform secondary 4.41e-07 4.93e-08

Steel Prod., cold-rolled, semi-finished Lead cmpds secondary 4.33e-07 4.84e-08

PMMA Sheet Prod. Chlorine secondary 3.83e-07 4.29e-08

Styrene-butadiene Copolymer Prod. Aluminum (+3) secondary 3.62e-07 4.05e-08

Natural Gas Prod. PM-10 secondary 3.45e-07 3.86e-08

Aluminum Prod. Chromium (VI) secondary 3.31e-07 3.71e-08

Natural Gas Prod. o-xylene secondary 3.21e-07 3.59e-08

Steel Prod., cold-rolled, semi-finished Nickel cmpds secondary 2.92e-07 3.26e-08

Steel Prod., cold-rolled, semi-finished Zinc (+2) secondary 2.60e-07 2.91e-08

Polycarbonate Production Aluminum (+3) secondary 2.58e-07 2.88e-08

Polycarbonate Production Ethanethiol secondary 2.58e-07 2.88e-08

Polycarbonate Production Lead secondary 2.58e-07 2.88e-08

Polycarbonate Production Mercury secondary 2.58e-07 2.88e-08

Polycarbonate Production Nickel (+2) secondary 2.58e-07 2.88e-08

Polycarbonate Production Nitrate secondary 2.58e-07 2.88e-08

Polycarbonate Production Nitrous oxide secondary 2.58e-07 2.88e-08

Polycarbonate Production Zinc (+2) secondary 2.58e-07 2.88e-08

Aluminum Prod. Phenol secondary 2.38e-07 2.66e-08

Natural Gas Prod. Acrolein secondary 2.35e-07 2.63e-08

Natural Gas Prod. 1,4-Dichlorobenzene secondary 2.25e-07 2.51e-08

Styrene-butadiene Copolymer Prod. Phenol secondary 2.15e-07 2.41e-08

Natural Gas Prod. Aluminum (+3) secondary 2.00e-07 2.24e-08

Steel Prod., cold-rolled, semi-finished Cobalt secondary 1.98e-07 2.22e-08

PET Resin Production Phenol secondary 1.98e-07 2.21e-08

Natural Gas Prod. Beryllium secondary 1.95e-07 2.19e-08

PMMA Sheet Prod. Aluminum (+3) secondary 1.92e-07 2.14e-08

PMMA Sheet Prod. Ethanethiol secondary 1.92e-07 2.14e-08

PMMA Sheet Prod. Lead secondary 1.92e-07 2.14e-08

PMMA Sheet Prod. Mercury secondary 1.92e-07 2.14e-08

PMMA Sheet Prod. Nitrous oxide secondary 1.92e-07 2.14e-08

PMMA Sheet Prod. Zinc (+2) secondary 1.92e-07 2.14e-08

Natural Gas Prod. Methyl chloride secondary 1.90e-07 2.13e-08

Natural Gas Prod. Cobalt secondary 1.85e-07 2.06e-08

PET Resin Production Chlorine secondary 1.82e-07 2.03e-08

PET Resin Production Mercury secondary 1.82e-07 2.03e-08

Styrene-butadiene Copolymer Prod. Chlorine secondary 1.81e-07 2.02e-08

Styrene-butadiene Copolymer Prod. Hydrofluoric acid secondary 1.81e-07 2.02e-08

Steel Prod., cold-rolled, semi-finished Manganese secondary 1.76e-07 1.97e-08

Aluminum Prod. Acetic acid secondary 1.57e-07 1.76e-08

PET Resin Production Ammonia secondary 1.56e-07 1.74e-08

Styrene-butadiene Copolymer Prod. Ammonia secondary 1.55e-07 1.74e-08

Aluminum Prod. Cobalt secondary 1.53e-07 1.71e-08

Steel Prod., cold-rolled, semi-finished Vanadium (V3+, V5+) secondary 1.45e-07 1.63e-08

Natural Gas Prod. Methyl hydrazine secondary 1.38e-07 1.54e-08

Steel Prod., cold-rolled, semi-finished Boron (B III) secondary 1.32e-07 1.48e-08

Natural Gas Prod. Mercury secondary 1.32e-07 1.47e-08

Aluminum Prod. Cadmium secondary 1.10e-07 1.23e-08

Natural Gas Prod. Acetaldehyde secondary 1.06e-07 1.18e-08

Natural Gas Prod. Propionaldehyde secondary 1.06e-07 1.18e-08
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M-267

Steel Prod., cold-rolled, semi-finished Acetic acid secondary 1.00e-07 1.12e-08

Natural Gas Prod. Cadmium secondary 9.80e-08 1.10e-08

Steel Prod., cold-rolled, semi-finished Triethylene glycol secondary 9.39e-08 1.05e-08

PET Resin Production Aluminum (+3) secondary 9.08e-08 1.01e-08

PET Resin Production Hydrogen sulfide secondary 9.08e-08 1.01e-08

PET Resin Production Lead secondary 9.08e-08 1.01e-08

PET Resin Production Nickel (+2) secondary 9.08e-08 1.01e-08

PET Resin Production Nitrate secondary 9.08e-08 1.01e-08

PET Resin Production Nitrous oxide secondary 9.08e-08 1.01e-08

PET Resin Production Zinc (+2) secondary 9.08e-08 1.01e-08

Styrene-butadiene Copolymer Prod. Halogenated hydrocarbons (unspecified) secondary 9.04e-08 1.01e-08

Styrene-butadiene Copolymer Prod. Hydrogen sulfide secondary 9.04e-08 1.01e-08

Styrene-butadiene Copolymer Prod. Lead secondary 9.04e-08 1.01e-08

Styrene-butadiene Copolymer Prod. Mercury secondary 9.04e-08 1.01e-08

Styrene-butadiene Copolymer Prod. Nickel (+2) secondary 9.04e-08 1.01e-08

Styrene-butadiene Copolymer Prod. Nitrous oxide secondary 9.04e-08 1.01e-08

Styrene-butadiene Copolymer Prod. Zinc (+2) secondary 9.04e-08 1.01e-08

Aluminum Prod. Triethylene glycol secondary 9.03e-08 1.01e-08

Steel Prod., cold-rolled, semi-finished Morpholine secondary 8.78e-08 9.82e-09

Steel Prod., cold-rolled, semi-finished Strontium secondary 8.69e-08 9.72e-09

Steel Prod., cold-rolled, semi-finished Propylene secondary 8.67e-08 9.70e-09

Steel Prod., cold-rolled, semi-finished Cadmium secondary 8.54e-08 9.55e-09

Natural Gas Prod. Di(2-ethylhexyl)phthalate secondary 8.13e-08 9.09e-09

Aluminum Prod. Mercury secondary 7.51e-08 8.40e-09

Steel Prod., cold-rolled, semi-finished Acetaldehyde secondary 7.50e-08 8.39e-09

Aluminum Prod. Cyanide (-1) secondary 7.05e-08 7.89e-09

Aluminum Prod. HALON-1301 secondary 6.72e-08 7.51e-09

Steel Prod., cold-rolled, semi-finished Rubidium ion (Rb+) secondary 5.93e-08 6.64e-09

Steel Prod., cold-rolled, semi-finished Fluorine secondary 5.57e-08 6.23e-09

Aluminum Prod. Chromium (III) secondary 4.88e-08 5.46e-09

Steel Prod., cold-rolled, semi-finished 

Molybdenum (Mo II, Mo III, Mo IV, Mo V,

Mo VI) secondary 4.44e-08 4.97e-09

Steel Prod., cold-rolled, semi-finished Benzo[a]pyrene secondary 4.37e-08 4.89e-09

Natural Gas Prod. Dimethyl sulfate secondary 3.89e-08 4.35e-09

Steel Prod., cold-rolled, semi-finished Acetone secondary 3.87e-08 4.33e-09

Natural Gas Prod. Isophorone secondary 3.73e-08 4.17e-09

Natural Gas Prod. Zinc (+2) secondary 3.66e-08 4.09e-09

Natural Gas Prod. Chlorine secondary 3.31e-08 3.70e-09

Natural Gas Prod. Methyl ethyl ketone secondary 3.01e-08 3.37e-09

Natural Gas Prod. Tetrachloroethylene secondary 2.96e-08 3.31e-09

Steel Prod., cold-rolled, semi-finished Lanthanum secondary 2.63e-08 2.95e-09

Natural Gas Prod. Silicon secondary 2.59e-08 2.90e-09

Natural Gas Prod. Methyl methacrylate secondary 2.57e-08 2.88e-09

Steel Prod., cold-rolled, semi-finished Ethylbenzene secondary 2.57e-08 2.88e-09

Steel Prod., cold-rolled, semi-finished Beryllium secondary 2.31e-08 2.58e-09

Natural Gas Prod. Barium cmpds secondary 2.24e-08 2.51e-09

Natural Gas Prod. 1,2-Dichloroethane secondary 2.14e-08 2.40e-09

Natural Gas Prod. Bromoform secondary 2.10e-08 2.35e-09

Natural Gas Prod. Dichloromethane secondary 2.03e-08 2.27e-09
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Natural Gas Prod. Chlorobenzene secondary 1.70e-08 1.90e-09

Aluminum Prod. Strontium secondary 1.67e-08 1.87e-09

Steel Prod., cold-rolled, semi-finished Mercury secondary 1.60e-08 1.79e-09

Steel Prod., cold-rolled, semi-finished Thorium secondary 1.41e-08 1.58e-09

Natural Gas Prod. 2,4-Dinitrotoluene secondary 1.35e-08 1.51e-09

Steel Prod., cold-rolled, semi-finished HALON-1301 secondary 1.23e-08 1.38e-09

Natural Gas Prod. 3-Methylcholanthrene secondary 1.18e-08 1.32e-09

Natural Gas Prod. Chromium (III) secondary 1.13e-08 1.26e-09

Steel Prod., cold-rolled, semi-finished Tin secondary 8.21e-09 9.19e-10

Steel Prod., cold-rolled, semi-finished Phosphorus pentoxide secondary 7.88e-09 8.81e-10

Natural Gas Prod. Ethylbenzene secondary 6.75e-09 7.55e-10

Steel Prod., cold-rolled, semi-finished Scandium secondary 6.40e-09 7.16e-10

Natural Gas Prod. Aluminum (elemental) secondary 5.93e-09 6.64e-10

Steel Prod., cold-rolled, semi-finished Chlorine secondary 5.59e-09 6.25e-10

Natural Gas Prod. Phenanthrene secondary 4.92e-09 5.50e-10

Steel Prod., cold-rolled, semi-finished Thallium secondary 4.36e-09 4.87e-10

Aluminum Prod. 1,2-Dichlorotetrafluoroethane secondary 3.88e-09 4.34e-10

Natural Gas Prod. 2-Methylnaphthalene secondary 3.78e-09 4.23e-10

Natural Gas Prod. Methyl tert-butyl ether secondary 3.38e-09 3.78e-10

Aluminum Prod. Perfluoroethane secondary 3.15e-09 3.52e-10

Steel Prod., cold-rolled, semi-finished Chromium (III) secondary 2.59e-09 2.90e-10

Steel Prod., cold-rolled, semi-finished Nitrites secondary 2.54e-09 2.85e-10

Natural Gas Prod. Styrene secondary 2.46e-09 2.76e-10

Natural Gas Prod. Vinyl acetate secondary 2.40e-09 2.69e-10

Natural Gas Prod. Cadmium cmpds secondary 9.80e-10 1.10e-10

Natural Gas Prod. Ethylene dibromide secondary 9.73e-10 1.09e-10

Steel Prod., cold-rolled, semi-finished Edetic acid (EDTA) secondary 9.46e-10 1.06e-10

Natural Gas Prod. 1,1,1-Trichloroethane secondary 9.17e-10 1.03e-10

Steel Prod., cold-rolled, semi-finished Hypochlorous acid secondary 8.62e-10 9.64e-11

Steel Prod., cold-rolled, semi-finished Cobalt (Co I, Co II, Co III) secondary 7.70e-10 8.61e-11

Steel Prod., cold-rolled, semi-finished Dichloromethane secondary 7.10e-10 7.94e-11

Natural Gas Prod. Ethyl Chloride secondary 6.50e-10 7.27e-11

Natural Gas Prod. Cumene secondary 5.50e-10 6.15e-11

Natural Gas Prod. Acenaphthylene secondary 4.89e-10 5.47e-11

Natural Gas Prod. Benzo[a]anthracene secondary 3.92e-10 4.38e-11

Natural Gas Prod. Chrysene secondary 3.77e-10 4.22e-11

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary 3.44e-10 3.85e-11

Natural Gas Prod. Acetophenone secondary 3.42e-10 3.83e-11

Natural Gas Prod. Biphenyl secondary 3.28e-10 3.67e-11

Natural Gas Prod. Acenaphthene secondary 3.14e-10 3.52e-11

Natural Gas Prod. Benzo[b]fluoranthene secondary 2.91e-10 3.26e-11

Natural Gas Prod. Benzo[g,h,i]perylene secondary 2.23e-10 2.49e-11

Natural Gas Prod. Benzo[a]pyrene secondary 2.20e-10 2.46e-11

Natural Gas Prod. Dibenzo[a,h]anthracene secondary 1.98e-10 2.21e-11

Natural Gas Prod. Aromatic hydrocarbons secondary 1.98e-10 2.21e-11

Natural Gas Prod. Copper (+1 & +2) secondary 1.85e-10 2.07e-11

Natural Gas Prod. Pyrene secondary 1.71e-10 1.91e-11

Natural Gas Prod. Fluorene secondary 1.14e-10 1.28e-11

Natural Gas Prod. Fluoranthene secondary 1.02e-10 1.14e-11

Steel Prod., cold-rolled, semi-finished Isopropylpropionate secondary 9.91e-11 1.11e-11
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M-269

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary 8.92e-11 9.97e-12

Steel Prod., cold-rolled, semi-finished Lithium salts secondary 4.86e-11 5.43e-12

Steel Prod., cold-rolled, semi-finished Chloroform secondary 2.65e-11 2.96e-12

Steel Prod., cold-rolled, semi-finished Zirconium secondary 2.28e-11 2.55e-12

Steel Prod., cold-rolled, semi-finished Perfluoromethane secondary 2.20e-11 2.46e-12

Natural Gas Prod. 5-Methyl chrysene secondary 1.78e-11 1.99e-12

Natural Gas Prod. Anthracene secondary 6.68e-12 7.47e-13

Natural Gas Prod. Nickel cmpds secondary 1.96e-12 2.19e-13

Natural Gas Prod. Lead cmpds secondary 1.65e-12 1.84e-13

Natural Gas Prod. Mercury compounds secondary 9.98e-13 1.12e-13

Natural Gas Prod. HALON-1301 secondary 7.17e-13 8.02e-14

Steel Prod., cold-rolled, semi-finished Trichloroethylene secondary 3.80e-13 4.25e-14

Natural Gas Prod. Halogenated matter (organic) secondary 1.65e-13 1.84e-14

Steel Prod., cold-rolled, semi-finished Propionaldehyde secondary 2.61e-14 2.91e-15

Steel Prod., cold-rolled, semi-finished Tetrachloroethylene secondary 1.07e-14 1.20e-15

Steel Prod., cold-rolled, semi-finished Benzaldehyde secondary 2.32e-15 2.59e-16

Steel Prod., cold-rolled, semi-finished 1,1,1-Trichloroethane secondary 1.57e-15 1.76e-16

Natural Gas Prod. Halogenated hydrocarbons (unspecified) secondary 4.11e-16 4.60e-17

Steel Prod., cold-rolled, semi-finished Hexachloroethane secondary 6.02e-17 6.73e-18

Total Materials Processing 4.54e+01 5.08e+00

Manufacturing Life-cycle Stage

Japanese Electric Grid Sulfur dioxide model/secondary 1.92e+02 2.14e+01

Monitor/module Phosphine primary 2.87e+01 3.21e+00

Monitor/module Phosphorus (yellow or white) primary 3.42e+00 3.82e-01

US electric grid Sulfur dioxide model/secondary 3.19e+00 3.57e-01

Monitor/module Fluorides (F-) primary 2.54e+00 2.84e-01

Monitor/module Tetramethyl ammonium hydroxide primary 6.43e-01 7.19e-02

Monitor/module Nitrogen oxides primary 5.48e-01 6.13e-02

Monitor/module Hydrochloric acid primary 2.77e-01 3.10e-02

LPG Production Carbon monoxide secondary 2.56e-01 2.87e-02

Monitor/module Nitrogen fluoride primary 2.45e-01 2.74e-02

Japanese Electric Grid Nitrogen oxides model/secondary 1.37e-01 1.53e-02

Natural Gas Prod. Benzene secondary 1.19e-01 1.33e-02

Japanese Electric Grid Carbon monoxide model/secondary 1.18e-01 1.32e-02

Monitor/module Ammonia primary 1.07e-01 1.20e-02

Natural Gas Prod. Carbon monoxide secondary 1.00e-01 1.12e-02

Natural Gas Prod. Methane secondary 7.91e-02 8.85e-03

Japanese Electric Grid Vanadium model/secondary 7.62e-02 8.53e-03

Monitor/module Hydrofluoric acid primary 5.21e-02 5.82e-03

LPG Production Vanadium secondary 5.02e-02 5.62e-03

LPG Production Benzene secondary 4.11e-02 4.60e-03

LPG Production Methane secondary 4.02e-02 4.50e-03

LPG Production Sulfur oxides secondary 3.85e-02 4.30e-03

Japanese Electric Grid Arsenic model/secondary 3.51e-02 3.92e-03

Backlight Nitrogen oxides primary 2.95e-02 3.29e-03

LPG Production Nitrogen oxides secondary 2.75e-02 3.07e-03

LCD glass mfg. Fluorides (F-) primary 2.70e-02 3.01e-03

Japanese Electric Grid Hydrochloric acid model/secondary 2.11e-02 2.36e-03

Panel components Phosphorus (yellow or white) primary 1.97e-02 2.20e-03
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M-270

Natural Gas Prod. Nitrogen oxides secondary 1.47e-02 1.64e-03

LPG Production Arsenic secondary 9.91e-03 1.11e-03

Monitor/module N-bromoacetamide primary 9.18e-03 1.03e-03

Monitor/module Sulfur hexafluoride primary 7.30e-03 8.16e-04

Japanese Electric Grid PM-10 model/secondary 6.72e-03 7.52e-04

LPG Production Formaldehyde secondary 6.43e-03 7.19e-04

LPG Production PM secondary 6.19e-03 6.92e-04

Monitor/module Isopropyl alcohol primary 4.55e-03 5.09e-04

Japanese Electric Grid Fluorides (F-) model/secondary 4.41e-03 4.93e-04

Japanese Electric Grid Selenium model/secondary 4.29e-03 4.80e-04

Japanese Electric Grid Formaldehyde model/secondary 3.93e-03 4.39e-04

US electric grid Nitrogen oxides model/secondary 2.28e-03 2.55e-04

Fuel Oil #4 Prod. Carbon monoxide secondary 2.16e-03 2.42e-04

Japanese Electric Grid Zinc (elemental) model/secondary 2.06e-03 2.31e-04

LCD glass mfg. Nitrogen oxides primary 2.04e-03 2.29e-04

PWB Mfg. Formaldehyde model/secondary 1.96e-03 2.19e-04

US electric grid Carbon monoxide model/secondary 1.96e-03 2.19e-04

LPG Production Hydrochloric acid secondary 1.77e-03 1.97e-04

Monitor/module Arsenic primary 1.70e-03 1.90e-04

Monitor/module Monosilane primary 1.54e-03 1.72e-04

US electric grid Methane model/secondary 1.25e-03 1.40e-04

Monitor/module Sulfur oxides primary 1.12e-03 1.25e-04

Japanese Electric Grid Antimony model/secondary 1.09e-03 1.22e-04

US electric grid Arsenic model/secondary 1.08e-03 1.21e-04

US electric grid Hydrochloric acid model/secondary 9.54e-04 1.07e-04

Fuel Oil #6 Prod. Carbon monoxide secondary 8.92e-04 9.98e-05

LPG Production Nitrous oxide secondary 7.78e-04 8.71e-05

Fuel Oil #2 Prod. Carbon monoxide secondary 7.27e-04 8.13e-05

Natural Gas Prod. PM secondary 6.53e-04 7.30e-05

Fuel Oil #4 Prod. Vanadium secondary 6.21e-04 6.94e-05

Monitor/module Hexane primary 5.88e-04 6.58e-05

Japanese Electric Grid Hydrofluoric acid model/secondary 5.77e-04 6.45e-05

Natural Gas Prod. Arsenic secondary 4.96e-04 5.55e-05

LPG Production Phosphorus (yellow or white) secondary 4.71e-04 5.27e-05

Japanese Electric Grid Molybdenum model/secondary 4.42e-04 4.94e-05

Natural Gas Prod. Sulfur oxides secondary 4.35e-04 4.86e-05

Natural Gas Prod. Ammonia secondary 4.24e-04 4.74e-05

Panel components Nitrogen oxides primary 4.11e-04 4.60e-05

Fuel Oil #4 Prod. Methane secondary 4.02e-04 4.49e-05

Fuel Oil #4 Prod. Sulfur oxides secondary 3.77e-04 4.22e-05

Japanese Electric Grid Nitrous oxide model/secondary 3.76e-04 4.20e-05

Fuel Oil #4 Prod. Benzene secondary 3.71e-04 4.15e-05

Fuel Oil #6 Prod. Vanadium secondary 3.67e-04 4.10e-05

LPG Production Fluorides (F-) secondary 3.60e-04 4.03e-05

LPG Production Selenium secondary 3.56e-04 3.98e-05

Monitor/module Zinc (elemental) primary 3.13e-04 3.50e-05

Japanese Electric Grid Benzene model/secondary 3.06e-04 3.42e-05

Fuel Oil #4 Prod. Nitrogen oxides secondary 2.77e-04 3.09e-05

Japanese Electric Grid Methane model/secondary 2.73e-04 3.06e-05

Monitor/module Nitric acid primary 2.68e-04 3.00e-05



APPENDIX M

Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total
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Fuel Oil #6 Prod. Methane secondary 2.01e-04 2.24e-05

Fuel Oil #6 Prod. Sulfur oxides secondary 1.86e-04 2.08e-05

Monitor/module Phosphoric acid primary 1.85e-04 2.07e-05

US electric grid Selenium model/secondary 1.80e-04 2.01e-05

LPG Production Ammonia secondary 1.79e-04 2.01e-05

Fuel Oil #6 Prod. Benzene secondary 1.67e-04 1.86e-05

Fuel Oil #2 Prod. Vanadium secondary 1.61e-04 1.80e-05

LPG Production Hydrogen sulfide secondary 1.47e-04 1.65e-05

Panel components HCFC-225ca primary 1.40e-04 1.56e-05

Panel components HCFC-225cb primary 1.40e-04 1.56e-05

Fuel Oil #6 Prod. Nitrogen oxides secondary 1.39e-04 1.56e-05

US electric grid Vanadium model/secondary 1.35e-04 1.51e-05

Fuel Oil #2 Prod. Methane secondary 1.20e-04 1.34e-05

Fuel Oil #2 Prod. Benzene secondary 1.19e-04 1.33e-05

Japanese Electric Grid Nickel model/secondary 1.18e-04 1.32e-05

Fuel Oil #2 Prod. Sulfur oxides secondary 1.14e-04 1.27e-05

US electric grid PM-10 model/secondary 1.12e-04 1.25e-05

Natural Gas Prod. Vanadium secondary 1.10e-04 1.23e-05

Fuel Oil #4 Prod. Arsenic secondary 1.08e-04 1.21e-05

Natural Gas Prod. Hydrochloric acid secondary 1.01e-04 1.13e-05

Japanese Electric Grid Barium model/secondary 9.88e-05 1.10e-05

Monitor/module Acetic acid primary 8.27e-05 9.25e-06

Fuel Oil #2 Prod. Nitrogen oxides secondary 8.20e-05 9.17e-06

Fuel Oil #4 Prod. Formaldehyde secondary 7.91e-05 8.85e-06

LPG Production Molybdenum secondary 7.90e-05 8.84e-06

Fuel Oil #4 Prod. PM secondary 6.24e-05 6.97e-06

Fuel Oil #6 Prod. Arsenic secondary 5.87e-05 6.57e-06

LPG Production Zinc (elemental) secondary 5.75e-05 6.44e-06

Japanese Electric Grid Naphthalene model/secondary 5.50e-05 6.15e-06

LPG Production Hydrofluoric acid secondary 4.82e-05 5.39e-06

Fuel Oil #6 Prod. Formaldehyde secondary 4.66e-05 5.21e-06

Natural Gas Prod. Formaldehyde secondary 4.37e-05 4.88e-06

Monitor/module Antimony primary 3.88e-05 4.34e-06

LPG Production Ethane secondary 3.72e-05 4.16e-06

LPG Production Phenol secondary 3.43e-05 3.84e-06

Panel components Hydrochloric acid primary 3.35e-05 3.75e-06

Panel components Heptane primary 3.28e-05 3.66e-06

Fuel Oil #6 Prod. PM secondary 3.15e-05 3.52e-06

LPG Production Pentane secondary 3.12e-05 3.49e-06

Fuel Oil #2 Prod. Arsenic secondary 3.04e-05 3.40e-06

Panel components PM primary 2.74e-05 3.07e-06

US electric grid Hydrofluoric acid model/secondary 2.60e-05 2.91e-06

Japanese Electric Grid Copper model/secondary 2.40e-05 2.69e-06

Monitor/module Acetone primary 2.22e-05 2.48e-06

LPG Production Hexane secondary 2.16e-05 2.42e-06

Natural Gas Prod. Fluorides (F-) secondary 2.13e-05 2.38e-06

Monitor/module Copper primary 2.06e-05 2.30e-06

Fuel Oil #2 Prod. Formaldehyde secondary 2.06e-05 2.30e-06

Monitor/module Polychlorinated biphenyls primary 1.94e-05 2.17e-06
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Natural Gas Prod. Selenium secondary 1.91e-05 2.14e-06

Fuel Oil #4 Prod. Hydrochloric acid secondary 1.90e-05 2.12e-06

US electric grid Formaldehyde model/secondary 1.88e-05 2.10e-06

Japanese Electric Grid 2-Chloroacetophenone model/secondary 1.85e-05 2.07e-06

Fuel Oil #2 Prod. PM secondary 1.85e-05 2.07e-06

Japanese Electric Grid Bromomethane model/secondary 1.83e-05 2.05e-06

Natural Gas Prod. Nitrous oxide secondary 1.82e-05 2.04e-06

LPG Production Nickel secondary 1.39e-05 1.56e-06

US electric grid Benzene model/secondary 1.35e-05 1.51e-06

Natural Gas Prod. Zinc (elemental) secondary 1.34e-05 1.50e-06

Natural Gas Prod. Ethane secondary 1.10e-05 1.23e-06

Monitor/module PM primary 1.10e-05 1.23e-06

LPG Production PM-10 secondary 1.08e-05 1.21e-06

LPG Production Antimony secondary 1.03e-05 1.15e-06

Fuel Oil #6 Prod. Hydrochloric acid secondary 1.01e-05 1.13e-06

Japanese Electric Grid Cyanide (-1) model/secondary 9.61e-06 1.07e-06

Natural Gas Prod. Pentane secondary 9.24e-06 1.03e-06

Panel components Toluene primary 9.09e-06 1.02e-06

Fuel Oil #4 Prod. Nitrous oxide secondary 8.86e-06 9.91e-07

Monitor/module Chromium primary 8.84e-06 9.88e-07

US electric grid Phosphorus (yellow or white) model/secondary 7.61e-06 8.51e-07

Japanese Electric Grid 2,3,7,8-TCDD model/secondary 7.47e-06 8.36e-07

LPG Production Aluminum (+3) secondary 6.79e-06 7.60e-07

US electric grid Nitrous oxide model/secondary 6.58e-06 7.36e-07

Natural Gas Prod. Hexane secondary 6.40e-06 7.15e-07

Monitor/module Boron primary 6.19e-06 6.93e-07

Monitor/module Lead primary 6.17e-06 6.90e-07

Fuel Oil #4 Prod. Phosphorus (yellow or white) secondary 5.71e-06 6.38e-07

Fuel Oil #2 Prod. Hydrochloric acid secondary 5.39e-06 6.02e-07

LCD glass mfg. PM primary 5.06e-06 5.66e-07

Fuel Oil #6 Prod. Nitrous oxide secondary 4.94e-06 5.53e-07

LPG Production Chromium (VI) secondary 4.84e-06 5.41e-07

Japanese Electric Grid Cobalt model/secondary 3.98e-06 4.45e-07

Fuel Oil #4 Prod. Selenium secondary 3.85e-06 4.31e-07

Fuel Oil #4 Prod. Fluorides (F-) secondary 3.79e-06 4.24e-07

Monitor/module Cyanide (-1) primary 3.66e-06 4.10e-07

Natural Gas Prod. Molybdenum secondary 3.64e-06 4.08e-07

US electric grid Zinc (elemental) model/secondary 3.51e-06 3.93e-07

Japanese Electric Grid Carbon disulfide model/secondary 3.43e-06 3.84e-07

Fuel Oil #6 Prod. Phosphorus (yellow or white) secondary 3.33e-06 3.72e-07

LPG Production Nitrate secondary 2.91e-06 3.25e-07

US electric grid Antimony model/secondary 2.87e-06 3.21e-07

Natural Gas Prod. Phosphorus (yellow or white) secondary 2.79e-06 3.12e-07

Natural Gas Prod. Hydrofluoric acid secondary 2.75e-06 3.07e-07

Japanese Electric Grid Benzyl chloride model/secondary 2.69e-06 3.01e-07

LCD glass mfg. Carbon monoxide primary 2.59e-06 2.89e-07

Fuel Oil #2 Prod. Nitrous oxide secondary 2.42e-06 2.71e-07

LCD glass mfg. Sulfur oxides primary 2.35e-06 2.63e-07

Monitor/module Cyclohexane primary 2.22e-06 2.48e-07

Backlight Diethyl ether primary 2.20e-06 2.47e-07

Japanese Electric Grid Chromium (VI) model/secondary 2.15e-06 2.40e-07
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-273

Japanese Electric Grid Chloroform model/secondary 2.09e-06 2.34e-07

Fuel Oil #6 Prod. Selenium secondary 2.07e-06 2.31e-07

LCD glass mfg. Lead primary 2.01e-06 2.25e-07

Fuel Oil #6 Prod. Fluorides (F-) secondary 1.99e-06 2.22e-07

Fuel Oil #4 Prod. Hydrogen sulfide secondary 1.83e-06 2.04e-07

LPG Production Copper secondary 1.67e-06 1.87e-07

Fuel Oil #4 Prod. Ammonia secondary 1.58e-06 1.76e-07

LPG Production 2-Chloroacetophenone secondary 1.54e-06 1.73e-07

LPG Production Dimethylbenzanthracene secondary 1.53e-06 1.71e-07

LPG Production Bromomethane secondary 1.53e-06 1.71e-07

Fuel Oil #2 Prod. Phosphorus (yellow or white) secondary 1.50e-06 1.68e-07

Monitor/module Hexamethyldisilizane primary 1.37e-06 1.53e-07

LPG Production Naphthalene secondary 1.24e-06 1.38e-07

Japanese Electric Grid Acrolein model/secondary 1.11e-06 1.25e-07

Fuel Oil #2 Prod. Fluorides (F-) secondary 1.09e-06 1.22e-07

Monitor/module Chromium (VI) primary 1.09e-06 1.22e-07

Fuel Oil #2 Prod. Selenium secondary 1.09e-06 1.22e-07

Fuel Oil #6 Prod. Hydrogen sulfide secondary 1.08e-06 1.21e-07

LPG Production Manganese secondary 1.07e-06 1.20e-07

US electric grid Molybdenum model/secondary 9.61e-07 1.07e-07

Fuel Oil #4 Prod. Molybdenum secondary 9.29e-07 1.04e-07

Monitor/module Diethylene glycol primary 9.23e-07 1.03e-07

Japanese Electric Grid Methyl chloride model/secondary 9.03e-07 1.01e-07

LPG Production Barium secondary 8.94e-07 1.00e-07

US electric grid 2-Chloroacetophenone model/secondary 8.35e-07 9.34e-08

US electric grid Bromomethane model/secondary 8.27e-07 9.24e-08

LPG Production Silicon secondary 8.12e-07 9.08e-08

Japanese Electric Grid Toluene model/secondary 8.04e-07 8.99e-08

LPG Production Cyanide (-1) secondary 8.03e-07 8.98e-08

LPG Production Barium cmpds secondary 7.62e-07 8.52e-08

Natural Gas Prod. Antimony secondary 7.01e-07 7.84e-08

Fuel Oil #6 Prod. Ammonia secondary 6.85e-07 7.66e-08

Japanese Electric Grid Methyl hydrazine model/secondary 6.54e-07 7.31e-08

LPG Production Lead secondary 5.93e-07 6.63e-08

Monitor/module Nickel primary 5.45e-07 6.10e-08

Fuel Oil #6 Prod. Molybdenum secondary 5.30e-07 5.93e-08

Fuel Oil #4 Prod. Hydrofluoric acid secondary 5.17e-07 5.79e-08

Fuel Oil #2 Prod. Ammonia secondary 5.14e-07 5.75e-08

Fuel Oil #4 Prod. Zinc (elemental) secondary 5.10e-07 5.71e-08

Japanese Electric Grid Acetaldehyde model/secondary 5.02e-07 5.61e-08

Japanese Electric Grid Propionaldehyde model/secondary 5.02e-07 5.61e-08

Japanese Electric Grid Cadmium model/secondary 4.74e-07 5.30e-08

Fuel Oil #2 Prod. Hydrogen sulfide secondary 4.72e-07 5.28e-08

Monitor/module Tin primary 4.58e-07 5.12e-08

Natural Gas Prod. Dimethylbenzanthracene secondary 4.53e-07 5.07e-08

US electric grid Cyanide (-1) model/secondary 4.34e-07 4.85e-08

Japanese Electric Grid Mercury model/secondary 3.97e-07 4.44e-08

Japanese Electric Grid Di(2-ethylhexyl)phthalate model/secondary 3.86e-07 4.31e-08

Fuel Oil #4 Prod. Ethane secondary 3.36e-07 3.76e-08
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M-274

US electric grid 2,3,7,8-TCDD model/secondary 3.28e-07 3.67e-08

US electric grid Nickel model/secondary 3.16e-07 3.53e-08

LPG Production Carbon disulfide secondary 2.87e-07 3.21e-08

Fuel Oil #4 Prod. Pentane secondary 2.82e-07 3.15e-08

Fuel Oil #6 Prod. Hydrofluoric acid secondary 2.76e-07 3.08e-08

US electric grid Naphthalene model/secondary 2.62e-07 2.92e-08

Japanese Electric Grid Hexane model/secondary 2.58e-07 2.88e-08

Fuel Oil #4 Prod. Phenol secondary 2.51e-07 2.81e-08

Fuel Oil #2 Prod. Molybdenum secondary 2.49e-07 2.78e-08

Monitor/module Manganese primary 2.29e-07 2.56e-08

US electric grid Barium model/secondary 2.25e-07 2.52e-08

LPG Production Benzyl chloride secondary 2.25e-07 2.51e-08

Fuel Oil #6 Prod. Zinc (elemental) secondary 2.25e-07 2.51e-08

Natural Gas Prod. Naphthalene secondary 2.05e-07 2.29e-08

Fuel Oil #4 Prod. Hexane secondary 1.95e-07 2.18e-08

Natural Gas Prod. Nickel secondary 1.94e-07 2.17e-08

LPG Production Aluminum (elemental) secondary 1.86e-07 2.08e-08

Japanese Electric Grid Dimethyl sulfate model/secondary 1.85e-07 2.06e-08

LCD glass mfg. Nitrate primary 1.83e-07 2.05e-08

Japanese Electric Grid Isophorone model/secondary 1.77e-07 1.98e-08

LPG Production Chloroform secondary 1.75e-07 1.95e-08

Fuel Oil #4 Prod. Nickel secondary 1.66e-07 1.86e-08

Fuel Oil #2 Prod. Zinc (elemental) secondary 1.65e-07 1.85e-08

US electric grid Carbon disulfide model/secondary 1.55e-07 1.73e-08

Fuel Oil #6 Prod. Ethane secondary 1.51e-07 1.69e-08

Natural Gas Prod. Chromium (VI) secondary 1.49e-07 1.67e-08

Fuel Oil #2 Prod. Hydrofluoric acid secondary 1.47e-07 1.64e-08

Japanese Electric Grid Methyl ethyl ketone model/secondary 1.43e-07 1.60e-08

Japanese Electric Grid Tetrachloroethylene model/secondary 1.41e-07 1.57e-08

Fuel Oil #4 Prod. PM-10 secondary 1.34e-07 1.50e-08

Fuel Oil #6 Prod. Pentane secondary 1.27e-07 1.42e-08

Japanese Electric Grid Methyl methacrylate model/secondary 1.22e-07 1.36e-08

US electric grid Benzyl chloride model/secondary 1.22e-07 1.36e-08

LPG Production Cobalt secondary 1.21e-07 1.35e-08

Monitor/module Cadmium primary 1.14e-07 1.28e-08

Japanese Electric Grid Beryllium model/secondary 1.09e-07 1.22e-08

Fuel Oil #2 Prod. Ethane secondary 1.08e-07 1.20e-08

Natural Gas Prod. Hydrogen sulfide secondary 1.06e-07 1.19e-08

Japanese Electric Grid 1,2-Dichloroethane model/secondary 1.02e-07 1.14e-08

Japanese Electric Grid Bromoform model/secondary 9.97e-08 1.11e-08

Monitor/module Mercury primary 9.69e-08 1.08e-08

Japanese Electric Grid Dichloromethane model/secondary 9.62e-08 1.08e-08

Fuel Oil #6 Prod. Nickel secondary 9.56e-08 1.07e-08

US electric grid Chloroform model/secondary 9.45e-08 1.06e-08

Fuel Oil #2 Prod. Phenol secondary 9.37e-08 1.05e-08

LPG Production Acrolein secondary 9.31e-08 1.04e-08

Natural Gas Prod. Barium secondary 9.30e-08 1.04e-08

Fuel Oil #4 Prod. Antimony secondary 9.13e-08 1.02e-08

Fuel Oil #2 Prod. Pentane secondary 9.02e-08 1.01e-08

US electric grid Manganese model/secondary 8.83e-08 9.87e-09

Natural Gas Prod. 2-Chloroacetophenone secondary 8.80e-08 9.84e-09
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M-275

Fuel Oil #6 Prod. Hexane secondary 8.78e-08 9.82e-09

Natural Gas Prod. Bromomethane secondary 8.71e-08 9.74e-09

Natural Gas Prod. Copper secondary 8.32e-08 9.31e-09

Fuel Oil #6 Prod. Phenol secondary 8.24e-08 9.21e-09

Japanese Electric Grid Chlorobenzene model/secondary 8.05e-08 9.01e-09

Fuel Oil #6 Prod. PM-10 secondary 7.94e-08 8.88e-09

LPG Production Methyl chloride secondary 7.54e-08 8.43e-09

Panel components Methyl ethyl ketone primary 6.97e-08 7.79e-09

LPG Production Beryllium secondary 6.74e-08 7.54e-09

US electric grid Chromium (VI) model/secondary 6.65e-08 7.44e-09

Japanese Electric Grid 2,4-Dinitrotoluene model/secondary 6.39e-08 7.14e-09

Fuel Oil #2 Prod. Hexane secondary 6.25e-08 6.99e-09

Natural Gas Prod. Manganese secondary 6.23e-08 6.97e-09

LPG Production Methyl hydrazine secondary 5.46e-08 6.10e-09

US electric grid Acrolein model/secondary 5.04e-08 5.63e-09

Fuel Oil #4 Prod. Aluminum (+3) secondary 4.98e-08 5.57e-09

Natural Gas Prod. Cyanide (-1) secondary 4.57e-08 5.12e-09

Monitor/module Phenol primary 4.54e-08 5.08e-09

Japanese Electric Grid Cumene hydroperoxide model/secondary 4.51e-08 5.05e-09

Fuel Oil #2 Prod. Nickel secondary 4.40e-08 4.93e-09

US electric grid Copper model/secondary 4.33e-08 4.84e-09

LPG Production Acetaldehyde secondary 4.19e-08 4.69e-09

LPG Production Propionaldehyde secondary 4.19e-08 4.69e-09

LPG Production Mercury secondary 4.17e-08 4.66e-09

US electric grid Methyl chloride model/secondary 4.08e-08 4.56e-09

Fuel Oil #6 Prod. Antimony secondary 4.03e-08 4.51e-09

LPG Production Cadmium secondary 3.89e-08 4.35e-09

US electric grid Fluoride model/secondary 3.78e-08 4.23e-09

Japanese Electric Grid Ethylbenzene model/secondary 3.49e-08 3.91e-09

Fuel Oil #2 Prod. PM-10 secondary 3.47e-08 3.88e-09

Natural Gas Prod. Lead secondary 3.42e-08 3.82e-09

LPG Production Cadmium cmpds secondary 3.33e-08 3.73e-09

LPG Production Di(2-ethylhexyl)phthalate secondary 3.22e-08 3.60e-09

LPG Production Toluene secondary 2.99e-08 3.34e-09

US electric grid Methyl hydrazine model/secondary 2.95e-08 3.30e-09

Fuel Oil #2 Prod. Antimony secondary 2.95e-08 3.30e-09

Fuel Oil #4 Prod. Chromium (VI) secondary 2.60e-08 2.91e-09

US electric grid Lead model/secondary 2.47e-08 2.76e-09

Natural Gas Prod. Nitrate secondary 2.37e-08 2.65e-09

US electric grid Cobalt model/secondary 2.35e-08 2.63e-09

Natural Gas Prod. Phenol secondary 2.30e-08 2.57e-09

US electric grid Propionaldehyde model/secondary 2.27e-08 2.53e-09

US electric grid Acetaldehyde model/secondary 2.27e-08 2.53e-09

Fuel Oil #4 Prod. Nitrate secondary 2.26e-08 2.53e-09

Monitor/module Tetrachloroethylene primary 1.95e-08 2.18e-09

Fuel Oil #4 Prod. Copper secondary 1.92e-08 2.15e-09

Fuel Oil #2 Prod. Aluminum (+3) secondary 1.85e-08 2.07e-09

Japanese Electric Grid Phenanthrene model/secondary 1.75e-08 1.96e-09

US electric grid Di(2-ethylhexyl)phthalate model/secondary 1.74e-08 1.95e-09



APPENDIX M

Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-276

LPG Production 1,4-Dichlorobenzene secondary 1.71e-08 1.92e-09

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary 1.66e-08 1.85e-09

Fuel Oil #4 Prod. Bromomethane secondary 1.64e-08 1.84e-09

Natural Gas Prod. Carbon disulfide secondary 1.63e-08 1.83e-09

Fuel Oil #6 Prod. Aluminum (+3) secondary 1.63e-08 1.82e-09

Japanese Electric Grid Methyl tert-butyl ether model/secondary 1.60e-08 1.79e-09

LPG Production Dimethyl sulfate secondary 1.54e-08 1.72e-09

Japanese Electric Grid Chromium (III) model/secondary 1.51e-08 1.68e-09

LPG Production Isophorone secondary 1.48e-08 1.65e-09

US electric grid Mercury model/secondary 1.45e-08 1.63e-09

Fuel Oil #6 Prod. Chromium (VI) secondary 1.39e-08 1.56e-09

Fuel Oil #4 Prod. Dimethylbenzanthracene secondary 1.38e-08 1.55e-09

Natural Gas Prod. Toluene secondary 1.36e-08 1.52e-09

Natural Gas Prod. Benzyl chloride secondary 1.28e-08 1.43e-09

Japanese Electric Grid 1,1,1-Trichloroethane model/secondary 1.23e-08 1.37e-09

Japanese Electric Grid Phenol model/secondary 1.22e-08 1.36e-09

LPG Production Methyl ethyl ketone secondary 1.19e-08 1.33e-09

LPG Production Tetrachloroethylene secondary 1.17e-08 1.31e-09

Japanese Electric Grid Styrene model/secondary 1.17e-08 1.31e-09

US electric grid Hexane model/secondary 1.16e-08 1.30e-09

Fuel Oil #4 Prod. Naphthalene secondary 1.15e-08 1.28e-09

Fuel Oil #4 Prod. Manganese secondary 1.15e-08 1.28e-09

Japanese Electric Grid Vinyl acetate model/secondary 1.14e-08 1.27e-09

Monitor/module Trichloroethylene primary 1.14e-08 1.27e-09

Fuel Oil #6 Prod. Copper secondary 1.08e-08 1.21e-09

LCD glass mfg. Chromium primary 1.02e-08 1.14e-09

LPG Production Methyl methacrylate secondary 1.02e-08 1.14e-09

Fuel Oil #4 Prod. Silicon secondary 1.01e-08 1.13e-09

Natural Gas Prod. Chloroform secondary 9.96e-09 1.11e-09

Japanese Electric Grid Xylene (mixed isomers) model/secondary 9.46e-09 1.06e-09

US electric grid Cadmium model/secondary 9.33e-09 1.04e-09

LCD glass mfg. Nickel primary 9.05e-09 1.01e-09

Fuel Oil #6 Prod. 2-Chloroacetophenone secondary 8.84e-09 9.89e-10

Fuel Oil #6 Prod. Bromomethane secondary 8.75e-09 9.79e-10

Fuel Oil #4 Prod. Cyanide (-1) secondary 8.62e-09 9.64e-10

LPG Production 1,2-Dichloroethane secondary 8.49e-09 9.50e-10

US electric grid Dimethyl sulfate model/secondary 8.33e-09 9.32e-10

LPG Production Bromoform secondary 8.32e-09 9.31e-10

Fuel Oil #6 Prod. Nitrate secondary 8.26e-09 9.24e-10

LPG Production Chromium (III) secondary 8.24e-09 9.21e-10

US electric grid Toluene model/secondary 8.23e-09 9.20e-10

Fuel Oil #2 Prod. Nitrate secondary 8.06e-09 9.01e-10

LPG Production Dichloromethane secondary 8.04e-09 8.99e-10

US electric grid Isophorone model/secondary 7.99e-09 8.94e-10

Fuel Oil #4 Prod. Barium secondary 7.83e-09 8.76e-10

Natural Gas Prod. PM-10 secondary 7.79e-09 8.71e-10

Fuel Oil #2 Prod. Chromium (VI) secondary 7.39e-09 8.26e-10

Natural Gas Prod. o-xylene secondary 7.25e-09 8.11e-10

LPG Production Chlorobenzene secondary 6.72e-09 7.52e-10

LPG Production Aromatic hydrocarbons secondary 6.72e-09 7.51e-10

US electric grid Methyl ethyl ketone model/secondary 6.45e-09 7.21e-10



APPENDIX M

Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-277

Fuel Oil #4 Prod. Lead secondary 6.38e-09 7.13e-10

US electric grid Tetrachloroethylene model/secondary 6.35e-09 7.10e-10

LPG Production Copper (+1 & +2) secondary 6.29e-09 7.03e-10

Fuel Oil #6 Prod. Dimethylbenzanthracene secondary 6.21e-09 6.95e-10

Fuel Oil #6 Prod. Manganese secondary 6.09e-09 6.81e-10

Fuel Oil #6 Prod. Silicon secondary 5.97e-09 6.67e-10

Fuel Oil #4 Prod. Barium cmpds secondary 5.58e-09 6.24e-10

US electric grid Methyl methacrylate model/secondary 5.51e-09 6.16e-10

LPG Production 2,4-Dinitrotoluene secondary 5.35e-09 5.98e-10

Fuel Oil #6 Prod. Naphthalene secondary 5.32e-09 5.95e-10

Natural Gas Prod. Acrolein secondary 5.31e-09 5.93e-10

Fuel Oil #2 Prod. Copper secondary 5.22e-09 5.84e-10

Natural Gas Prod. 1,4-Dichlorobenzene secondary 5.07e-09 5.67e-10

Japanese Electric Grid Acenaphthene model/secondary 4.94e-09 5.52e-10

Fuel Oil #2 Prod. 2-Chloroacetophenone secondary 4.71e-09 5.27e-10

Fuel Oil #2 Prod. Bromomethane secondary 4.66e-09 5.22e-10

Japanese Electric Grid Ethylene dibromide model/secondary 4.61e-09 5.16e-10

Fuel Oil #6 Prod. Cyanide (-1) secondary 4.60e-09 5.14e-10

US electric grid 1,2-Dichloroethane model/secondary 4.59e-09 5.14e-10

Natural Gas Prod. Aluminum (+3) secondary 4.51e-09 5.05e-10

US electric grid Bromoform model/secondary 4.50e-09 5.04e-10

Fuel Oil #2 Prod. Dimethylbenzanthracene secondary 4.43e-09 4.95e-10

Natural Gas Prod. Beryllium secondary 4.41e-09 4.93e-10

US electric grid Dichloromethane model/secondary 4.35e-09 4.86e-10

Japanese Electric Grid o-xylene model/secondary 4.31e-09 4.83e-10

Natural Gas Prod. Methyl chloride secondary 4.30e-09 4.81e-10

Natural Gas Prod. Cobalt secondary 4.16e-09 4.66e-10

US electric grid Beryllium model/secondary 3.69e-09 4.13e-10

US electric grid Chlorobenzene model/secondary 3.64e-09 4.07e-10

Fuel Oil #2 Prod. Naphthalene secondary 3.60e-09 4.03e-10

Fuel Oil #6 Prod. Lead secondary 3.40e-09 3.81e-10

Fuel Oil #6 Prod. Barium secondary 3.39e-09 3.80e-10

LPG Production o-xylene secondary 3.29e-09 3.68e-10

Fuel Oil #2 Prod. Manganese secondary 3.26e-09 3.65e-10

Natural Gas Prod. Methyl hydrazine secondary 3.11e-09 3.48e-10

Japanese Electric Grid Ethyl Chloride model/secondary 3.08e-09 3.45e-10

Fuel Oil #4 Prod. Carbon disulfide secondary 3.08e-09 3.44e-10

Natural Gas Prod. Mercury secondary 2.97e-09 3.32e-10

US electric grid 2,4-Dinitrotoluene model/secondary 2.89e-09 3.24e-10

Japanese Electric Grid Benzo[a]anthracene model/secondary 2.69e-09 3.01e-10

LPG Production Ethylbenzene secondary 2.67e-09 2.98e-10

Fuel Oil #2 Prod. Silicon secondary 2.60e-09 2.91e-10

Fuel Oil #2 Prod. Barium secondary 2.56e-09 2.87e-10

Fuel Oil #2 Prod. Cyanide (-1) secondary 2.45e-09 2.74e-10

Fuel Oil #4 Prod. Benzyl chloride secondary 2.41e-09 2.70e-10

Natural Gas Prod. Acetaldehyde secondary 2.39e-09 2.67e-10

Natural Gas Prod. Propionaldehyde secondary 2.39e-09 2.67e-10

Fuel Oil #4 Prod. Aluminum (elemental) secondary 2.31e-09 2.58e-10

Natural Gas Prod. Cadmium secondary 2.21e-09 2.47e-10
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M-278

Fuel Oil #2 Prod. Barium cmpds secondary 2.08e-09 2.32e-10

Fuel Oil #4 Prod. Chloroform secondary 1.88e-09 2.10e-10

Natural Gas Prod. Di(2-ethylhexyl)phthalate secondary 1.84e-09 2.05e-10

Fuel Oil #6 Prod. Barium cmpds secondary 1.83e-09 2.04e-10

Fuel Oil #2 Prod. Lead secondary 1.81e-09 2.02e-10

Japanese Electric Grid Chrysene model/secondary 1.80e-09 2.01e-10

Fuel Oil #6 Prod. Carbon disulfide secondary 1.64e-09 1.84e-10

Japanese Electric Grid Acetophenone model/secondary 1.62e-09 1.81e-10

Japanese Electric Grid Biphenyl model/secondary 1.56e-09 1.74e-10

Japanese Electric Grid Indeno(1,2,3-cd)pyrene model/secondary 1.51e-09 1.68e-10

Japanese Electric Grid Benzo[g,h,i]perylene model/secondary 1.45e-09 1.62e-10

US electric grid Ethylbenzene model/secondary 1.43e-09 1.60e-10

Fuel Oil #6 Prod. Aluminum (elemental) secondary 1.37e-09 1.53e-10

LPG Production Methyl tert-butyl ether secondary 1.34e-09 1.50e-10

Fuel Oil #4 Prod. Cobalt secondary 1.33e-09 1.49e-10

Japanese Electric Grid Benzo[b,j,k]fluoranthene model/secondary 1.31e-09 1.46e-10

Monitor/module 1,1,1-Trichloroethane primary 1.30e-09 1.45e-10

Fuel Oil #6 Prod. Benzyl chloride secondary 1.29e-09 1.44e-10

Japanese Electric Grid Acenaphthylene model/secondary 1.11e-09 1.24e-10

LPG Production Phenanthrene secondary 1.09e-09 1.22e-10

Fuel Oil #6 Prod. Chloroform secondary 1.00e-09 1.12e-10

Fuel Oil #4 Prod. Acrolein secondary 1.00e-09 1.12e-10

Japanese Electric Grid Dibenzo[a,h]anthracene model/secondary 9.95e-10 1.11e-10

LPG Production Styrene secondary 9.76e-10 1.09e-10

LPG Production Vinyl acetate secondary 9.52e-10 1.07e-10

LPG Production 3-Methylcholanthrene secondary 8.99e-10 1.01e-10

Natural Gas Prod. Dimethyl sulfate secondary 8.78e-10 9.82e-11

Fuel Oil #2 Prod. Carbon disulfide secondary 8.75e-10 9.79e-11

Natural Gas Prod. Isophorone secondary 8.42e-10 9.42e-11

Natural Gas Prod. Zinc (+2) secondary 8.26e-10 9.24e-11

Fuel Oil #4 Prod. Methyl chloride secondary 8.10e-10 9.06e-11

Japanese Electric Grid 2-Methylnaphthalene model/secondary 8.00e-10 8.94e-11

Natural Gas Prod. Chlorine secondary 7.46e-10 8.34e-11

US electric grid Methyl tert-butyl ether model/secondary 7.23e-10 8.09e-11

Fuel Oil #6 Prod. Cobalt secondary 7.23e-10 8.08e-11

Fuel Oil #4 Prod. Beryllium secondary 7.19e-10 8.04e-11

Fuel Oil #2 Prod. Benzyl chloride secondary 6.86e-10 7.67e-11

Natural Gas Prod. Methyl ethyl ketone secondary 6.79e-10 7.60e-11

Japanese Electric Grid Pyrene model/secondary 6.73e-10 7.52e-11

Natural Gas Prod. Tetrachloroethylene secondary 6.69e-10 7.48e-11

Fuel Oil #2 Prod. Aluminum (elemental) secondary 5.96e-10 6.67e-11

Fuel Oil #4 Prod. Methyl hydrazine secondary 5.86e-10 6.56e-11

Japanese Electric Grid Fluorene model/secondary 5.86e-10 6.55e-11

Natural Gas Prod. Silicon secondary 5.85e-10 6.55e-11

Natural Gas Prod. Methyl methacrylate secondary 5.81e-10 6.49e-11

LPG Production Zinc (+2) secondary 5.63e-10 6.30e-11

Japanese Electric Grid Fluoranthene model/secondary 5.59e-10 6.26e-11

US electric grid Phenol model/secondary 5.51e-10 6.16e-11

Fuel Oil #2 Prod. Chloroform secondary 5.33e-10 5.96e-11

Fuel Oil #6 Prod. Acrolein secondary 5.33e-10 5.96e-11

US electric grid Styrene model/secondary 5.28e-10 5.90e-11
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-279

US electric grid Vinyl acetate model/secondary 5.15e-10 5.76e-11

Natural Gas Prod. Barium cmpds secondary 5.06e-10 5.66e-11

US electric grid Phenanthrene model/secondary 4.85e-10 5.43e-11

Natural Gas Prod. 1,2-Dichloroethane secondary 4.84e-10 5.41e-11

Natural Gas Prod. Bromoform secondary 4.74e-10 5.31e-11

Natural Gas Prod. Dichloromethane secondary 4.58e-10 5.12e-11

Fuel Oil #4 Prod. Acetaldehyde secondary 4.50e-10 5.03e-11

Fuel Oil #4 Prod. Propionaldehyde secondary 4.50e-10 5.03e-11

Fuel Oil #4 Prod. Mercury secondary 4.46e-10 4.98e-11

Fuel Oil #6 Prod. Methyl chloride secondary 4.32e-10 4.83e-11

US electric grid Xylene (mixed isomers) model/secondary 4.27e-10 4.78e-11

Fuel Oil #4 Prod. Cadmium secondary 4.12e-10 4.60e-11

LPG Production Ethylene dibromide secondary 3.85e-10 4.31e-11

Natural Gas Prod. Chlorobenzene secondary 3.83e-10 4.29e-11

US electric grid Chromium (III) model/secondary 3.82e-10 4.27e-11

Fuel Oil #6 Prod. Beryllium secondary 3.81e-10 4.26e-11

Fuel Oil #2 Prod. Cobalt secondary 3.71e-10 4.15e-11

LPG Production 1,1,1-Trichloroethane secondary 3.63e-10 4.06e-11

Fuel Oil #4 Prod. Di(2-ethylhexyl)phthalate secondary 3.46e-10 3.87e-11

Fuel Oil #6 Prod. Methyl hydrazine secondary 3.12e-10 3.49e-11

Natural Gas Prod. 2,4-Dinitrotoluene secondary 3.05e-10 3.41e-11

Fuel Oil #4 Prod. Toluene secondary 2.92e-10 3.27e-11

LPG Production 2-Methylnaphthalene secondary 2.88e-10 3.22e-11

Fuel Oil #2 Prod. Acrolein secondary 2.84e-10 3.18e-11

Natural Gas Prod. 3-Methylcholanthrene secondary 2.66e-10 2.98e-11

LPG Production Ethyl Chloride secondary 2.57e-10 2.88e-11

LPG Production Chlorine secondary 2.55e-10 2.86e-11

Natural Gas Prod. Chromium (III) secondary 2.54e-10 2.84e-11

Fuel Oil #4 Prod. Cadmium cmpds secondary 2.44e-10 2.73e-11

Fuel Oil #6 Prod. Acetaldehyde secondary 2.40e-10 2.68e-11

Fuel Oil #6 Prod. Propionaldehyde secondary 2.40e-10 2.68e-11

Fuel Oil #6 Prod. Mercury secondary 2.36e-10 2.64e-11

Fuel Oil #2 Prod. Methyl chloride secondary 2.30e-10 2.57e-11

LPG Production Cumene secondary 2.18e-10 2.43e-11

Fuel Oil #6 Prod. Cadmium secondary 2.17e-10 2.42e-11

US electric grid 1,1,1-Trichloroethane model/secondary 2.10e-10 2.35e-11

US electric grid Ethylene dibromide model/secondary 2.08e-10 2.33e-11

Fuel Oil #2 Prod. Beryllium secondary 2.05e-10 2.29e-11

Fuel Oil #6 Prod. Di(2-ethylhexyl)phthalate secondary 1.84e-10 2.06e-11

Fuel Oil #2 Prod. Methyl hydrazine secondary 1.67e-10 1.86e-11

Fuel Oil #4 Prod. Dimethyl sulfate secondary 1.66e-10 1.85e-11

Fuel Oil #4 Prod. Isophorone secondary 1.59e-10 1.77e-11

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary 1.55e-10 1.73e-11

Natural Gas Prod. Ethylbenzene secondary 1.52e-10 1.70e-11

Japanese Electric Grid Benzo[a]pyrene model/secondary 1.46e-10 1.64e-11

Fuel Oil #6 Prod. Toluene secondary 1.43e-10 1.60e-11

US electric grid Ethyl Chloride model/secondary 1.39e-10 1.56e-11

LPG Production Acetophenone secondary 1.35e-10 1.52e-11

Natural Gas Prod. Aluminum (elemental) secondary 1.34e-10 1.50e-11
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-280

LPG Production Biphenyl secondary 1.30e-10 1.45e-11

Fuel Oil #4 Prod. Methyl ethyl ketone secondary 1.28e-10 1.43e-11

Fuel Oil #2 Prod. Acetaldehyde secondary 1.28e-10 1.43e-11

Fuel Oil #2 Prod. Propionaldehyde secondary 1.28e-10 1.43e-11

Fuel Oil #2 Prod. Mercury secondary 1.27e-10 1.42e-11

Fuel Oil #4 Prod. Tetrachloroethylene secondary 1.26e-10 1.41e-11

Fuel Oil #2 Prod. Cadmium secondary 1.18e-10 1.32e-11

US electric grid Cumene model/secondary 1.18e-10 1.32e-11

Natural Gas Prod. Phenanthrene secondary 1.11e-10 1.24e-11

Fuel Oil #4 Prod. Methyl methacrylate secondary 1.09e-10 1.22e-11

LPG Production Acenaphthylene secondary 1.03e-10 1.15e-11

Fuel Oil #2 Prod. Di(2-ethylhexyl)phthalate secondary 9.83e-11 1.10e-11

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary 9.12e-11 1.02e-11

Fuel Oil #2 Prod. Cadmium cmpds secondary 9.09e-11 1.02e-11

Fuel Oil #4 Prod. Bromoform secondary 8.94e-11 1.00e-11

Fuel Oil #2 Prod. Toluene secondary 8.85e-11 9.90e-12

Fuel Oil #6 Prod. Dimethyl sulfate secondary 8.82e-11 9.87e-12

Fuel Oil #4 Prod. Dichloromethane secondary 8.63e-11 9.65e-12

LPG Production Acenaphthene secondary 8.56e-11 9.57e-12

Natural Gas Prod. 2-Methylnaphthalene secondary 8.53e-11 9.54e-12

Fuel Oil #6 Prod. Isophorone secondary 8.46e-11 9.46e-12

Japanese Electric Grid 5-Methyl chrysene model/secondary 8.46e-11 9.46e-12

Fuel Oil #6 Prod. Cadmium cmpds secondary 8.00e-11 8.94e-12

Natural Gas Prod. Methyl tert-butyl ether secondary 7.62e-11 8.52e-12

US electric grid Acetophenone model/secondary 7.33e-11 8.19e-12

Fuel Oil #4 Prod. Chlorobenzene secondary 7.22e-11 8.08e-12

US electric grid Biphenyl model/secondary 7.03e-11 7.86e-12

Fuel Oil #6 Prod. 1,4-Dichlorobenzene secondary 6.95e-11 7.78e-12

Fuel Oil #6 Prod. Methyl ethyl ketone secondary 6.82e-11 7.63e-12

Fuel Oil #6 Prod. Tetrachloroethylene secondary 6.72e-11 7.51e-12

LPG Production Nickel cmpds secondary 6.66e-11 7.45e-12

LPG Production Benzo[a]anthracene secondary 5.99e-11 6.70e-12

Fuel Oil #6 Prod. Methyl methacrylate secondary 5.83e-11 6.52e-12

Fuel Oil #4 Prod. 2,4-Dinitrotoluene secondary 5.75e-11 6.43e-12

LPG Production Chrysene secondary 5.75e-11 6.43e-12

LPG Production Lead cmpds secondary 5.60e-11 6.26e-12

Natural Gas Prod. Styrene secondary 5.56e-11 6.22e-12

Natural Gas Prod. Vinyl acetate secondary 5.43e-11 6.07e-12

Fuel Oil #2 Prod. 1,4-Dichlorobenzene secondary 4.95e-11 5.54e-12

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary 4.92e-11 5.50e-12

Fuel Oil #6 Prod. 1,2-Dichloroethane secondary 4.86e-11 5.44e-12

Fuel Oil #6 Prod. Bromoform secondary 4.77e-11 5.33e-12

Fuel Oil #2 Prod. Dimethyl sulfate secondary 4.70e-11 5.26e-12

Fuel Oil #4 Prod. Copper (+1 & +2) secondary 4.60e-11 5.15e-12

Fuel Oil #6 Prod. Dichloromethane secondary 4.60e-11 5.15e-12

Fuel Oil #2 Prod. Isophorone secondary 4.51e-11 5.04e-12

LPG Production Indeno(1,2,3-cd)pyrene secondary 4.46e-11 4.98e-12

Fuel Oil #4 Prod. Chromium (III) secondary 4.44e-11 4.96e-12

US electric grid Acenaphthylene model/secondary 4.37e-11 4.88e-12

Fuel Oil #6 Prod. Chlorobenzene secondary 3.85e-11 4.31e-12

US electric grid Acenaphthene model/secondary 3.74e-11 4.18e-12
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-281

Fuel Oil #2 Prod. Methyl ethyl ketone secondary 3.64e-11 4.07e-12

Fuel Oil #2 Prod. Tetrachloroethylene secondary 3.58e-11 4.00e-12

LPG Production Benzo[b,j,k]fluoranthene secondary 3.53e-11 3.95e-12

LPG Production Mercury compounds secondary 3.39e-11 3.79e-12

LPG Production Benzo[a]pyrene secondary 3.28e-11 3.67e-12

LPG Production Fluorene secondary 3.17e-11 3.54e-12

Fuel Oil #2 Prod. Methyl methacrylate secondary 3.11e-11 3.48e-12

Fuel Oil #4 Prod. o-xylene secondary 3.10e-11 3.47e-12

Fuel Oil #6 Prod. 2,4-Dinitrotoluene secondary 3.06e-11 3.42e-12

Fuel Oil #4 Prod. Ethylbenzene secondary 2.86e-11 3.20e-12

LPG Production Pyrene secondary 2.74e-11 3.06e-12

LPG Production Benzo[g,h,i]perylene secondary 2.66e-11 2.98e-12

Fuel Oil #2 Prod. 1,2-Dichloroethane secondary 2.59e-11 2.90e-12

LPG Production Fluoranthene secondary 2.59e-11 2.89e-12

Fuel Oil #2 Prod. Bromoform secondary 2.54e-11 2.84e-12

Fuel Oil #2 Prod. Dichloromethane secondary 2.45e-11 2.74e-12

LPG Production HALON-1301 secondary 2.44e-11 2.72e-12

LPG Production Benzo[b]fluoranthene secondary 2.39e-11 2.68e-12

Fuel Oil #6 Prod. Chromium (III) secondary 2.37e-11 2.65e-12

Natural Gas Prod. Cadmium cmpds secondary 2.21e-11 2.47e-12

Natural Gas Prod. Ethylene dibromide secondary 2.20e-11 2.46e-12

Natural Gas Prod. 1,1,1-Trichloroethane secondary 2.07e-11 2.31e-12

US electric grid Benzo[b,j,k]fluoranthene model/secondary 2.06e-11 2.30e-12

Fuel Oil #2 Prod. Chlorobenzene secondary 2.05e-11 2.29e-12

US electric grid Chrysene model/secondary 1.98e-11 2.21e-12

Fuel Oil #2 Prod. Aromatic hydrocarbons secondary 1.83e-11 2.05e-12

Japanese Electric Grid Anthracene model/secondary 1.82e-11 2.04e-12

US electric grid Benzo[a]anthracene model/secondary 1.80e-11 2.01e-12

Fuel Oil #2 Prod. Copper (+1 & +2) secondary 1.72e-11 1.92e-12

LPG Production Dibenzo[a,h]anthracene secondary 1.70e-11 1.90e-12

Fuel Oil #2 Prod. 2,4-Dinitrotoluene secondary 1.63e-11 1.83e-12

Fuel Oil #6 Prod. Aromatic hydrocarbons secondary 1.61e-11 1.80e-12

US electric grid Fluorene model/secondary 1.55e-11 1.73e-12

Fuel Oil #6 Prod. Ethylbenzene secondary 1.52e-11 1.70e-12

Fuel Oil #6 Prod. Copper (+1 & +2) secondary 1.51e-11 1.69e-12

Natural Gas Prod. Ethyl Chloride secondary 1.47e-11 1.64e-12

Fuel Oil #6 Prod. o-xylene secondary 1.46e-11 1.63e-12

Fuel Oil #4 Prod. Methyl tert-butyl ether secondary 1.44e-11 1.61e-12

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 1.28e-11 1.43e-12

Fuel Oil #2 Prod. Chromium (III) secondary 1.26e-11 1.41e-12

Natural Gas Prod. Cumene secondary 1.24e-11 1.39e-12

US electric grid Fluoranthene model/secondary 1.24e-11 1.38e-12

Fuel Oil #4 Prod. Phenanthrene secondary 1.13e-11 1.26e-12

Natural Gas Prod. Acenaphthylene secondary 1.10e-11 1.23e-12

Fuel Oil #4 Prod. Styrene secondary 1.05e-11 1.17e-12

Fuel Oil #4 Prod. Vinyl acetate secondary 1.02e-11 1.14e-12

US electric grid Pyrene model/secondary 1.02e-11 1.14e-12

Fuel Oil #2 Prod. o-xylene secondary 9.63e-12 1.08e-12

Natural Gas Prod. Benzo[a]anthracene secondary 8.84e-12 9.88e-13
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-282

Natural Gas Prod. Chrysene secondary 8.52e-12 9.52e-13

Fuel Oil #2 Prod. Ethylbenzene secondary 8.13e-12 9.09e-13

Fuel Oil #4 Prod. 3-Methylcholanthrene secondary 8.12e-12 9.08e-13

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary 7.77e-12 8.69e-13

Natural Gas Prod. Acetophenone secondary 7.72e-12 8.63e-13

Fuel Oil #6 Prod. Methyl tert-butyl ether secondary 7.66e-12 8.56e-13

Natural Gas Prod. Biphenyl secondary 7.40e-12 8.28e-13

US electric grid o-xylene model/secondary 7.35e-12 8.22e-13

Natural Gas Prod. Acenaphthene secondary 7.10e-12 7.94e-13

LPG Production 5-Methyl chrysene secondary 7.06e-12 7.90e-13

US electric grid Benzo[g,h,i]perylene model/secondary 6.98e-12 7.81e-13

US electric grid Benzo[a]pyrene model/secondary 6.60e-12 7.38e-13

Natural Gas Prod. Benzo[b]fluoranthene secondary 6.58e-12 7.35e-13

Fuel Oil #6 Prod. Phenanthrene secondary 5.83e-12 6.52e-13

LPG Production Halogenated matter (organic) secondary 5.60e-12 6.26e-13

Fuel Oil #6 Prod. Styrene secondary 5.59e-12 6.25e-13

Fuel Oil #6 Prod. Vinyl acetate secondary 5.45e-12 6.10e-13

US electric grid 2-Methylnaphthalene model/secondary 5.16e-12 5.78e-13

Natural Gas Prod. Benzo[g,h,i]perylene secondary 5.03e-12 5.63e-13

Natural Gas Prod. Benzo[a]pyrene secondary 4.96e-12 5.55e-13

Fuel Oil #4 Prod. Zinc (+2) secondary 4.60e-12 5.14e-13

Natural Gas Prod. Dibenzo[a,h]anthracene secondary 4.47e-12 5.00e-13

Natural Gas Prod. Aromatic hydrocarbons secondary 4.46e-12 4.99e-13

Natural Gas Prod. Copper (+1 & +2) secondary 4.17e-12 4.67e-13

Fuel Oil #4 Prod. Ethylene dibromide secondary 4.14e-12 4.63e-13

Fuel Oil #2 Prod. Methyl tert-butyl ether secondary 4.08e-12 4.56e-13

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary 3.90e-12 4.36e-13

Natural Gas Prod. Pyrene secondary 3.86e-12 4.32e-13

US electric grid 5-Methyl chrysene model/secondary 3.82e-12 4.27e-13

Fuel Oil #6 Prod. 3-Methylcholanthrene secondary 3.65e-12 4.08e-13

Fuel Oil #2 Prod. Phenanthrene secondary 3.28e-12 3.67e-13

Fuel Oil #2 Prod. Styrene secondary 2.98e-12 3.33e-13

Fuel Oil #2 Prod. Vinyl acetate secondary 2.91e-12 3.25e-13

Fuel Oil #4 Prod. Ethyl Chloride secondary 2.76e-12 3.09e-13

Fuel Oil #4 Prod. 2-Methylnaphthalene secondary 2.60e-12 2.91e-13

Fuel Oil #2 Prod. 3-Methylcholanthrene secondary 2.60e-12 2.91e-13

Natural Gas Prod. Fluorene secondary 2.58e-12 2.89e-13

Fuel Oil #4 Prod. Cumene secondary 2.34e-12 2.62e-13

Natural Gas Prod. Fluoranthene secondary 2.31e-12 2.58e-13

Fuel Oil #4 Prod. Chlorine secondary 2.26e-12 2.53e-13

Fuel Oil #6 Prod. Ethylene dibromide secondary 2.21e-12 2.47e-13

Fuel Oil #6 Prod. 1,1,1-Trichloroethane secondary 2.08e-12 2.32e-13

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary 2.01e-12 2.25e-13

Fuel Oil #6 Prod. Zinc (+2) secondary 1.81e-12 2.03e-13

US electric grid Dibenzo[a,h]anthracene model/secondary 1.69e-12 1.89e-13

Fuel Oil #2 Prod. Zinc (+2) secondary 1.58e-12 1.77e-13

Fuel Oil #6 Prod. Ethyl Chloride secondary 1.47e-12 1.65e-13

Fuel Oil #4 Prod. Acetophenone secondary 1.46e-12 1.63e-13

Fuel Oil #4 Prod. Biphenyl secondary 1.40e-12 1.56e-13

Fuel Oil #6 Prod. Cumene secondary 1.25e-12 1.39e-13

LPG Production Anthracene secondary 1.19e-12 1.33e-13
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity
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M-283

Fuel Oil #2 Prod. Ethylene dibromide secondary 1.18e-12 1.31e-13

Fuel Oil #6 Prod. 2-Methylnaphthalene secondary 1.17e-12 1.31e-13

Fuel Oil #2 Prod. 1,1,1-Trichloroethane secondary 1.11e-12 1.24e-13

Fuel Oil #4 Prod. Acenaphthylene secondary 1.06e-12 1.19e-13

Fuel Oil #6 Prod. Chlorine secondary 1.01e-12 1.13e-13

Fuel Oil #2 Prod. 2-Methylnaphthalene secondary 8.33e-13 9.31e-14

Fuel Oil #4 Prod. Acenaphthene secondary 8.30e-13 9.29e-14

Fuel Oil #2 Prod. Ethyl Chloride secondary 7.85e-13 8.78e-14

Fuel Oil #6 Prod. Acetophenone secondary 7.76e-13 8.67e-14

Fuel Oil #6 Prod. Biphenyl secondary 7.44e-13 8.32e-14

Fuel Oil #2 Prod. Chlorine secondary 7.28e-13 8.14e-14

Fuel Oil #2 Prod. Cumene secondary 6.64e-13 7.43e-14

Fuel Oil #4 Prod. Chrysene secondary 5.68e-13 6.35e-14

Fuel Oil #4 Prod. Benzo[a]anthracene secondary 5.64e-13 6.31e-14

Fuel Oil #6 Prod. Acenaphthylene secondary 5.49e-13 6.14e-14

Fuel Oil #4 Prod. Nickel cmpds secondary 4.88e-13 5.46e-14

US electric grid Anthracene model/secondary 4.49e-13 5.02e-14

Fuel Oil #4 Prod. Indeno(1,2,3-cd)pyrene secondary 4.30e-13 4.81e-14

Fuel Oil #2 Prod. Acetophenone secondary 4.13e-13 4.62e-14

Fuel Oil #4 Prod. Lead cmpds secondary 4.10e-13 4.59e-14

Fuel Oil #6 Prod. Acenaphthene secondary 4.04e-13 4.51e-14

Natural Gas Prod. 5-Methyl chrysene secondary 4.03e-13 4.50e-14

Fuel Oil #2 Prod. Biphenyl secondary 3.96e-13 4.43e-14

Fuel Oil #4 Prod. Benzo[b,j,k]fluoranthene secondary 3.79e-13 4.24e-14

Fuel Oil #4 Prod. Benzo[a]pyrene secondary 3.38e-13 3.78e-14

Fuel Oil #4 Prod. Fluorene secondary 3.33e-13 3.72e-14

Fuel Oil #2 Prod. Acenaphthylene secondary 3.10e-13 3.46e-14

Fuel Oil #6 Prod. Chrysene secondary 2.81e-13 3.14e-14

Fuel Oil #4 Prod. Pyrene secondary 2.74e-13 3.07e-14

Fuel Oil #4 Prod. Fluoranthene secondary 2.69e-13 3.01e-14

Fuel Oil #6 Prod. Benzo[a]anthracene secondary 2.65e-13 2.97e-14

Fuel Oil #2 Prod. Acenaphthene secondary 2.53e-13 2.83e-14

Fuel Oil #4 Prod. Benzo[g,h,i]perylene secondary 2.49e-13 2.79e-14

Fuel Oil #4 Prod. Mercury compounds secondary 2.48e-13 2.78e-14

Fuel Oil #4 Prod. Benzo[b]fluoranthene secondary 2.12e-13 2.37e-14

Fuel Oil #6 Prod. Indeno(1,2,3-cd)pyrene secondary 2.08e-13 2.33e-14

Fuel Oil #6 Prod. Benzo[b,j,k]fluoranthene secondary 2.02e-13 2.26e-14

Japanese Electric Grid 2,3,7,8-TCDF model/secondary 1.96e-13 2.20e-14

Fuel Oil #2 Prod. Nickel cmpds secondary 1.82e-13 2.03e-14

Fuel Oil #4 Prod. HALON-1301 secondary 1.78e-13 2.00e-14

Fuel Oil #2 Prod. Benzo[a]anthracene secondary 1.75e-13 1.96e-14

Fuel Oil #6 Prod. Fluorene secondary 1.74e-13 1.94e-14

Fuel Oil #6 Prod. Benzo[a]pyrene secondary 1.74e-13 1.94e-14

Fuel Oil #2 Prod. Chrysene secondary 1.71e-13 1.91e-14

Fuel Oil #6 Prod. Nickel cmpds secondary 1.60e-13 1.79e-14

Fuel Oil #2 Prod. Lead cmpds secondary 1.53e-13 1.71e-14

Natural Gas Prod. Anthracene secondary 1.51e-13 1.69e-14

Fuel Oil #4 Prod. Dibenzo[a,h]anthracene secondary 1.49e-13 1.67e-14

Fuel Oil #6 Prod. Fluoranthene secondary 1.40e-13 1.56e-14
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Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-284

Fuel Oil #6 Prod. Pyrene secondary 1.37e-13 1.54e-14

Fuel Oil #6 Prod. Lead cmpds secondary 1.34e-13 1.50e-14

Fuel Oil #2 Prod. Indeno(1,2,3-cd)pyrene secondary 1.31e-13 1.47e-14

Fuel Oil #6 Prod. Benzo[g,h,i]perylene secondary 1.17e-13 1.31e-14

Fuel Oil #2 Prod. Benzo[b,j,k]fluoranthene secondary 1.08e-13 1.21e-14

Fuel Oil #2 Prod. Benzo[a]pyrene secondary 9.87e-14 1.10e-14

Fuel Oil #2 Prod. Fluorene secondary 9.59e-14 1.07e-14

Fuel Oil #6 Prod. Benzo[b]fluoranthene secondary 9.33e-14 1.04e-14

Fuel Oil #2 Prod. Mercury compounds secondary 9.25e-14 1.04e-14

Fuel Oil #2 Prod. Pyrene secondary 8.17e-14 9.14e-15

Fuel Oil #6 Prod. Mercury compounds secondary 8.14e-14 9.10e-15

Fuel Oil #2 Prod. Fluoranthene secondary 7.81e-14 8.74e-15

Fuel Oil #2 Prod. Benzo[g,h,i]perylene secondary 7.78e-14 8.70e-15

Fuel Oil #4 Prod. 5-Methyl chrysene secondary 7.59e-14 8.49e-15

Fuel Oil #2 Prod. Benzo[b]fluoranthene secondary 6.88e-14 7.70e-15

Fuel Oil #2 Prod. HALON-1301 secondary 6.65e-14 7.44e-15

Fuel Oil #6 Prod. Dibenzo[a,h]anthracene secondary 6.48e-14 7.25e-15

Fuel Oil #6 Prod. HALON-1301 secondary 5.85e-14 6.54e-15

Fuel Oil #2 Prod. Dibenzo[a,h]anthracene secondary 4.88e-14 5.46e-15

Natural Gas Prod. Nickel cmpds secondary 4.43e-14 4.95e-15

Fuel Oil #4 Prod. Halogenated matter (organic) secondary 4.10e-14 4.59e-15

Fuel Oil #6 Prod. 5-Methyl chrysene secondary 4.04e-14 4.52e-15

Natural Gas Prod. Lead cmpds secondary 3.72e-14 4.16e-15

Natural Gas Prod. Mercury compounds secondary 2.25e-14 2.52e-15

Fuel Oil #2 Prod. 5-Methyl chrysene secondary 2.16e-14 2.41e-15

Natural Gas Prod. HALON-1301 secondary 1.62e-14 1.81e-15

Fuel Oil #2 Prod. Halogenated matter (organic) secondary 1.53e-14 1.71e-15

LPG Production Halogenated hydrocarbons (unspecified) secondary 1.40e-14 1.57e-15

Fuel Oil #6 Prod. Halogenated matter (organic) secondary 1.34e-14 1.50e-15

Fuel Oil #4 Prod. Anthracene secondary 1.21e-14 1.35e-15

US electric grid 2,3,7,8-TCDF model/secondary 8.86e-15 9.90e-16

Fuel Oil #6 Prod. Anthracene secondary 6.10e-15 6.82e-16

Natural Gas Prod. Halogenated matter (organic) secondary 3.72e-15 4.16e-16

Fuel Oil #2 Prod. Anthracene secondary 3.56e-15 3.99e-16

Fuel Oil #4 Prod. Halogenated hydrocarbons (unspecified) secondary 1.02e-16 1.15e-17

Fuel Oil #2 Prod. Halogenated hydrocarbons (unspecified) secondary 3.82e-17 4.27e-18

Fuel Oil #6 Prod. Halogenated hydrocarbons (unspecified) secondary 3.36e-17 3.76e-18

Natural Gas Prod. Halogenated hydrocarbons (unspecified) secondary 9.28e-18 1.04e-18

Total Manufacturing 2.33e+02 2.60e+01

Use, Maintenance and Repair Life-cycle Stage

US electric grid Sulfur dioxide model/secondary 6.15e+02 6.87e+01

US electric grid Nitrogen oxides model/secondary 4.39e-01 4.91e-02

US electric grid Carbon monoxide model/secondary 3.77e-01 4.22e-02

US electric grid Methane model/secondary 2.41e-01 2.69e-02

US electric grid Arsenic model/secondary 2.08e-01 2.33e-02

US electric grid Hydrochloric acid model/secondary 1.84e-01 2.06e-02

US electric grid Selenium model/secondary 3.46e-02 3.87e-03

US electric grid Vanadium model/secondary 2.61e-02 2.91e-03

US electric grid PM-10 model/secondary 2.16e-02 2.41e-03

US electric grid Hydrofluoric acid model/secondary 5.02e-03 5.62e-04



APPENDIX M

Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-285

US electric grid Formaldehyde model/secondary 3.62e-03 4.04e-04

US electric grid Benzene model/secondary 2.60e-03 2.91e-04

US electric grid Phosphorus (yellow or white) model/secondary 1.47e-03 1.64e-04

US electric grid Nitrous oxide model/secondary 1.27e-03 1.42e-04

US electric grid Zinc (elemental) model/secondary 6.77e-04 7.57e-05

US electric grid Antimony model/secondary 5.54e-04 6.19e-05

US electric grid Molybdenum model/secondary 1.85e-04 2.07e-05

US electric grid 2-Chloroacetophenone model/secondary 1.61e-04 1.80e-05

US electric grid Bromomethane model/secondary 1.59e-04 1.78e-05

US electric grid Cyanide (-1) model/secondary 8.37e-05 9.36e-06

US electric grid 2,3,7,8-TCDD model/secondary 6.33e-05 7.08e-06

US electric grid Nickel model/secondary 6.09e-05 6.81e-06

US electric grid Naphthalene model/secondary 5.04e-05 5.64e-06

US electric grid Barium model/secondary 4.35e-05 4.86e-06

US electric grid Carbon disulfide model/secondary 2.99e-05 3.34e-06

US electric grid Benzyl chloride model/secondary 2.34e-05 2.62e-06

US electric grid Chloroform model/secondary 1.82e-05 2.04e-06

US electric grid Manganese model/secondary 1.70e-05 1.90e-06

US electric grid Chromium (VI) model/secondary 1.28e-05 1.43e-06

US electric grid Acrolein model/secondary 9.71e-06 1.09e-06

US electric grid Copper model/secondary 8.34e-06 9.33e-07

US electric grid Methyl chloride model/secondary 7.86e-06 8.79e-07

US electric grid Fluoride model/secondary 7.29e-06 8.15e-07

US electric grid Methyl hydrazine model/secondary 5.69e-06 6.36e-07

US electric grid Lead model/secondary 4.76e-06 5.32e-07

US electric grid Cobalt model/secondary 4.54e-06 5.07e-07

US electric grid Acetaldehyde model/secondary 4.37e-06 4.89e-07

US electric grid Propionaldehyde model/secondary 4.37e-06 4.89e-07

US electric grid Di(2-ethylhexyl)phthalate model/secondary 3.36e-06 3.75e-07

US electric grid Mercury model/secondary 2.80e-06 3.14e-07

US electric grid Hexane model/secondary 2.24e-06 2.51e-07

US electric grid Cadmium model/secondary 1.80e-06 2.01e-07

US electric grid Dimethyl sulfate model/secondary 1.61e-06 1.80e-07

US electric grid Toluene model/secondary 1.59e-06 1.77e-07

US electric grid Isophorone model/secondary 1.54e-06 1.72e-07

US electric grid Methyl ethyl ketone model/secondary 1.24e-06 1.39e-07

US electric grid Tetrachloroethylene model/secondary 1.22e-06 1.37e-07

US electric grid Methyl methacrylate model/secondary 1.06e-06 1.19e-07

US electric grid 1,2-Dichloroethane model/secondary 8.85e-07 9.90e-08

US electric grid Bromoform model/secondary 8.68e-07 9.71e-08

US electric grid Dichloromethane model/secondary 8.38e-07 9.37e-08

US electric grid Beryllium model/secondary 7.12e-07 7.96e-08

US electric grid Chlorobenzene model/secondary 7.01e-07 7.84e-08

US electric grid 2,4-Dinitrotoluene model/secondary 5.58e-07 6.24e-08

US electric grid Ethylbenzene model/secondary 2.76e-07 3.09e-08

US electric grid Methyl tert-butyl ether model/secondary 1.39e-07 1.56e-08

US electric grid Phenol model/secondary 1.06e-07 1.19e-08

US electric grid Styrene model/secondary 1.02e-07 1.14e-08

US electric grid Vinyl acetate model/secondary 9.93e-08 1.11e-08
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-286

US electric grid Phenanthrene model/secondary 9.35e-08 1.05e-08

US electric grid Xylene (mixed isomers) model/secondary 8.23e-08 9.21e-09

US electric grid Chromium (III) model/secondary 7.36e-08 8.23e-09

US electric grid 1,1,1-Trichloroethane model/secondary 4.05e-08 4.53e-09

US electric grid Ethylene dibromide model/secondary 4.02e-08 4.49e-09

US electric grid Ethyl Chloride model/secondary 2.68e-08 3.00e-09

US electric grid Cumene model/secondary 2.27e-08 2.54e-09

US electric grid Acetophenone model/secondary 1.41e-08 1.58e-09

US electric grid Biphenyl model/secondary 1.35e-08 1.51e-09

US electric grid Acenaphthylene model/secondary 8.42e-09 9.41e-10

US electric grid Acenaphthene model/secondary 7.21e-09 8.06e-10

US electric grid Benzo[b,j,k]fluoranthene model/secondary 3.97e-09 4.44e-10

US electric grid Chrysene model/secondary 3.81e-09 4.26e-10

US electric grid Benzo[a]anthracene model/secondary 3.46e-09 3.87e-10

US electric grid Fluorene model/secondary 2.98e-09 3.34e-10

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 2.46e-09 2.75e-10

US electric grid Fluoranthene model/secondary 2.38e-09 2.67e-10

US electric grid Pyrene model/secondary 1.97e-09 2.21e-10

US electric grid o-xylene model/secondary 1.42e-09 1.58e-10

US electric grid Benzo[g,h,i]perylene model/secondary 1.35e-09 1.50e-10

US electric grid Benzo[a]pyrene model/secondary 1.27e-09 1.42e-10

US electric grid 2-Methylnaphthalene model/secondary 9.95e-10 1.11e-10

US electric grid 5-Methyl chrysene model/secondary 7.36e-10 8.24e-11

US electric grid Dibenzo[a,h]anthracene model/secondary 3.26e-10 3.65e-11

US electric grid Anthracene model/secondary 8.65e-11 9.67e-12

US electric grid 2,3,7,8-TCDF model/secondary 1.71e-12 1.91e-13

Total Use, Maintenance, and Repair 6.16e+02 6.89e+01

End-of-life Life-cycle Stage

US electric grid Sulfur dioxide model/secondary 1.17e-01 1.30e-02

LCD landfilling Sulfur dioxide primary 4.45e-02 4.98e-03

LCD incineration Sulfur dioxide secondary 3.45e-02 3.86e-03

LCD landfilling Carbon monoxide primary 2.22e-03 2.48e-04

LCD landfilling Nitrogen dioxide primary 4.46e-04 4.99e-05

US electric grid Nitrogen oxides model/secondary 8.34e-05 9.32e-06

US electric grid Carbon monoxide model/secondary 7.15e-05 8.00e-06

LCD landfilling PM primary 5.02e-05 5.61e-06

US electric grid Methane model/secondary 4.57e-05 5.11e-06

LCD incineration Arsenic cmpds secondary 4.30e-05 4.80e-06

US electric grid Arsenic model/secondary 3.95e-05 4.42e-06

LCD landfilling Arsenic cmpds primary 3.65e-05 4.08e-06

US electric grid Hydrochloric acid model/secondary 3.49e-05 3.90e-06

LPG Production Carbon monoxide secondary 2.11e-05 2.35e-06

LCD landfilling Methane primary 1.31e-05 1.47e-06

LCD landfilling Benzene primary 9.74e-06 1.09e-06

US electric grid Selenium model/secondary 6.57e-06 7.35e-07

US electric grid Vanadium model/secondary 4.94e-06 5.53e-07

LCD incineration Lead secondary 4.80e-06 5.37e-07

LPG Production Vanadium secondary 4.12e-06 4.61e-07

US electric grid PM-10 model/secondary 4.09e-06 4.58e-07

LPG Production Benzene secondary 3.38e-06 3.78e-07
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-287

LPG Production Methane secondary 3.30e-06 3.69e-07

LPG Production Sulfur oxides secondary 3.16e-06 3.53e-07

LCD landfilling Silver compounds primary 2.52e-06 2.82e-07

LCD incineration Barium cmpds secondary 2.33e-06 2.60e-07

LPG Production Nitrogen oxides secondary 2.26e-06 2.52e-07

LCD landfilling Barium cmpds primary 1.96e-06 2.19e-07

LCD incineration Silver compounds secondary 1.95e-06 2.19e-07

LCD landfilling Hydrochloric acid primary 1.13e-06 1.26e-07

US electric grid Hydrofluoric acid model/secondary 9.53e-07 1.07e-07

LPG Production Arsenic secondary 8.13e-07 9.10e-08

US electric grid Formaldehyde model/secondary 6.86e-07 7.67e-08

LCD landfilling Ammonia primary 5.79e-07 6.48e-08

LPG Production Formaldehyde secondary 5.28e-07 5.90e-08

LPG Production PM secondary 5.08e-07 5.68e-08

US electric grid Benzene model/secondary 4.94e-07 5.52e-08

LCD incineration Cadmium cmpds secondary 3.54e-07 3.96e-08

LCD landfilling Cadmium cmpds primary 3.27e-07 3.65e-08

US electric grid Phosphorus (yellow or white) model/secondary 2.78e-07 3.11e-08

US electric grid Nitrous oxide model/secondary 2.41e-07 2.69e-08

LPG Production Hydrochloric acid secondary 1.45e-07 1.62e-08

US electric grid Zinc (elemental) model/secondary 1.28e-07 1.44e-08

US electric grid Antimony model/secondary 1.05e-07 1.17e-08

LPG Production Nitrous oxide secondary 6.39e-08 7.15e-09

LCD landfilling Hydrogen sulfide primary 5.54e-08 6.20e-09

LPG Production Phosphorus (yellow or white) secondary 3.86e-08 4.32e-09

US electric grid Molybdenum model/secondary 3.51e-08 3.93e-09

US electric grid 2-Chloroacetophenone model/secondary 3.05e-08 3.42e-09

US electric grid Bromomethane model/secondary 3.02e-08 3.38e-09

LPG Production Fluorides (F-) secondary 2.96e-08 3.31e-09

LPG Production Selenium secondary 2.92e-08 3.27e-09

US electric grid Cyanide (-1) model/secondary 1.59e-08 1.78e-09

LPG Production Ammonia secondary 1.47e-08 1.65e-09

LPG Production Hydrogen sulfide secondary 1.21e-08 1.35e-09

US electric grid 2,3,7,8-TCDD model/secondary 1.20e-08 1.34e-09

US electric grid Nickel model/secondary 1.15e-08 1.29e-09

LCD landfilling Selenium primary 1.05e-08 1.17e-09

US electric grid Naphthalene model/secondary 9.56e-09 1.07e-09

US electric grid Barium model/secondary 8.25e-09 9.22e-10

LPG Production Molybdenum secondary 6.49e-09 7.25e-10

US electric grid Carbon disulfide model/secondary 5.67e-09 6.34e-10

LPG Production Zinc (elemental) secondary 4.72e-09 5.28e-10

LCD landfilling Chromium (VI) primary 4.65e-09 5.20e-10

LCD incineration Mercury compounds secondary 4.57e-09 5.11e-10

US electric grid Benzyl chloride model/secondary 4.45e-09 4.97e-10

LCD landfilling Carbon tetrachloride primary 4.04e-09 4.52e-10

LPG Production Hydrofluoric acid secondary 3.95e-09 4.42e-10

LCD landfilling Mercury compounds primary 3.95e-09 4.42e-10

US electric grid Chloroform model/secondary 3.46e-09 3.87e-10

US electric grid Manganese model/secondary 3.23e-09 3.61e-10
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-288

LCD incineration Carbon tetrachloride secondary 3.13e-09 3.50e-10

LCD landfilling Chloroform primary 3.13e-09 3.50e-10

LPG Production Ethane secondary 3.06e-09 3.42e-10

LPG Production Phenol secondary 2.82e-09 3.15e-10

LPG Production Pentane secondary 2.56e-09 2.87e-10

US electric grid Chromium (VI) model/secondary 2.43e-09 2.72e-10

LCD landfilling Toluene primary 1.98e-09 2.21e-10

US electric grid Acrolein model/secondary 1.84e-09 2.06e-10

LPG Production Hexane secondary 1.78e-09 1.99e-10

US electric grid Copper model/secondary 1.58e-09 1.77e-10

US electric grid Methyl chloride model/secondary 1.49e-09 1.67e-10

US electric grid Fluoride model/secondary 1.38e-09 1.55e-10

LPG Production Nickel secondary 1.14e-09 1.28e-10

US electric grid Methyl hydrazine model/secondary 1.08e-09 1.21e-10

US electric grid Lead model/secondary 9.03e-10 1.01e-10

LPG Production PM-10 secondary 8.86e-10 9.91e-11

US electric grid Cobalt model/secondary 8.61e-10 9.63e-11

LPG Production Antimony secondary 8.42e-10 9.42e-11

US electric grid Propionaldehyde model/secondary 8.29e-10 9.27e-11

US electric grid Acetaldehyde model/secondary 8.29e-10 9.27e-11

US electric grid Di(2-ethylhexyl)phthalate model/secondary 6.37e-10 7.12e-11

LPG Production Aluminum (+3) secondary 5.58e-10 6.24e-11

US electric grid Mercury model/secondary 5.32e-10 5.95e-11

US electric grid Hexane model/secondary 4.26e-10 4.76e-11

LCD landfilling Xylene (mixed isomers) primary 4.08e-10 4.56e-11

LPG Production Chromium (VI) secondary 3.97e-10 4.44e-11

US electric grid Cadmium model/secondary 3.41e-10 3.82e-11

US electric grid Dimethyl sulfate model/secondary 3.05e-10 3.41e-11

US electric grid Toluene model/secondary 3.01e-10 3.36e-11

US electric grid Isophorone model/secondary 2.92e-10 3.27e-11

LCD landfilling Tetrachloroethylene primary 2.89e-10 3.23e-11

LCD incineration Lead cmpds secondary 2.59e-10 2.90e-11

LCD landfilling Lead cmpds primary 2.40e-10 2.69e-11

LPG Production Nitrate secondary 2.39e-10 2.67e-11

US electric grid Methyl ethyl ketone model/secondary 2.36e-10 2.64e-11

US electric grid Tetrachloroethylene model/secondary 2.32e-10 2.60e-11

LCD landfilling 1,2-Dichloroethane primary 2.24e-10 2.51e-11

US electric grid Methyl methacrylate model/secondary 2.02e-10 2.25e-11

LCD landfilling Trichloroethylene primary 1.68e-10 1.88e-11

US electric grid 1,2-Dichloroethane model/secondary 1.68e-10 1.88e-11

US electric grid Bromoform model/secondary 1.65e-10 1.84e-11

US electric grid Dichloromethane model/secondary 1.59e-10 1.78e-11

LPG Production Copper secondary 1.37e-10 1.54e-11

US electric grid Beryllium model/secondary 1.35e-10 1.51e-11

US electric grid Chlorobenzene model/secondary 1.33e-10 1.49e-11

LCD incineration Trichloroethylene secondary 1.31e-10 1.46e-11

LPG Production 2-Chloroacetophenone secondary 1.27e-10 1.42e-11

LPG Production Dimethylbenzanthracene secondary 1.26e-10 1.41e-11

LPG Production Bromomethane secondary 1.25e-10 1.40e-11

LCD landfilling Ethylbenzene primary 1.07e-10 1.19e-11

US electric grid 2,4-Dinitrotoluene model/secondary 1.06e-10 1.18e-11
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-289

LPG Production Naphthalene secondary 1.02e-10 1.14e-11

LPG Production Manganese secondary 8.79e-11 9.83e-12

LPG Production Barium secondary 7.34e-11 8.21e-12

LPG Production Silicon secondary 6.66e-11 7.45e-12

LPG Production Cyanide (-1) secondary 6.59e-11 7.37e-12

LPG Production Barium cmpds secondary 6.25e-11 6.99e-12

US electric grid Ethylbenzene model/secondary 5.24e-11 5.86e-12

LPG Production Lead secondary 4.87e-11 5.44e-12

LCD landfilling Dichloromethane primary 4.68e-11 5.24e-12

US electric grid Methyl tert-butyl ether model/secondary 2.65e-11 2.96e-12

LPG Production Carbon disulfide secondary 2.35e-11 2.63e-12

US electric grid Phenol model/secondary 2.02e-11 2.25e-12

US electric grid Styrene model/secondary 1.93e-11 2.16e-12

US electric grid Vinyl acetate model/secondary 1.88e-11 2.11e-12

LPG Production Benzyl chloride secondary 1.84e-11 2.06e-12

US electric grid Phenanthrene model/secondary 1.77e-11 1.98e-12

US electric grid Xylene (mixed isomers) model/secondary 1.56e-11 1.75e-12

LPG Production Aluminum (elemental) secondary 1.52e-11 1.71e-12

LPG Production Chloroform secondary 1.43e-11 1.60e-12

US electric grid Chromium (III) model/secondary 1.40e-11 1.56e-12

LPG Production Cobalt secondary 9.89e-12 1.11e-12

LCD incineration o-xylene secondary 9.08e-12 1.02e-12

LCD landfilling Chromium (III) primary 7.92e-12 8.86e-13

US electric grid 1,1,1-Trichloroethane model/secondary 7.68e-12 8.59e-13

LPG Production Acrolein secondary 7.64e-12 8.55e-13

US electric grid Ethylene dibromide model/secondary 7.62e-12 8.52e-13

LPG Production Methyl chloride secondary 6.19e-12 6.92e-13

LPG Production Beryllium secondary 5.53e-12 6.19e-13

US electric grid Ethyl Chloride model/secondary 5.09e-12 5.69e-13

LPG Production Methyl hydrazine secondary 4.48e-12 5.01e-13

US electric grid Cumene model/secondary 4.31e-12 4.82e-13

LPG Production Acetaldehyde secondary 3.44e-12 3.85e-13

LPG Production Propionaldehyde secondary 3.44e-12 3.85e-13

LPG Production Mercury secondary 3.42e-12 3.83e-13

LPG Production Cadmium secondary 3.19e-12 3.57e-13

LPG Production Cadmium cmpds secondary 2.74e-12 3.06e-13

US electric grid Acetophenone model/secondary 2.68e-12 3.00e-13

LPG Production Di(2-ethylhexyl)phthalate secondary 2.64e-12 2.96e-13

US electric grid Biphenyl model/secondary 2.57e-12 2.87e-13

LPG Production Toluene secondary 2.45e-12 2.75e-13

US electric grid Acenaphthylene model/secondary 1.60e-12 1.79e-13

LPG Production 1,4-Dichlorobenzene secondary 1.41e-12 1.57e-13

US electric grid Acenaphthene model/secondary 1.37e-12 1.53e-13

LPG Production Dimethyl sulfate secondary 1.27e-12 1.41e-13

LPG Production Isophorone secondary 1.21e-12 1.36e-13

LPG Production Methyl ethyl ketone secondary 9.79e-13 1.09e-13

LPG Production Tetrachloroethylene secondary 9.63e-13 1.08e-13

LPG Production Methyl methacrylate secondary 8.36e-13 9.35e-14

US electric grid Benzo[b,j,k]fluoranthene model/secondary 7.53e-13 8.43e-14
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Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-290

US electric grid Chrysene model/secondary 7.23e-13 8.09e-14

LPG Production 1,2-Dichloroethane secondary 6.97e-13 7.79e-14

LPG Production Bromoform secondary 6.83e-13 7.64e-14

LPG Production Chromium (III) secondary 6.76e-13 7.56e-14

LCD landfilling Vinyl chloride primary 6.68e-13 7.47e-14

LPG Production Dichloromethane secondary 6.60e-13 7.38e-14

US electric grid Benzo[a]anthracene model/secondary 6.57e-13 7.34e-14

US electric grid Fluorene model/secondary 5.66e-13 6.33e-14

LPG Production Chlorobenzene secondary 5.52e-13 6.17e-14

LPG Production Aromatic hydrocarbons secondary 5.52e-13 6.17e-14

LCD incineration Vinyl chloride secondary 5.18e-13 5.79e-14

LPG Production Copper (+1 & +2) secondary 5.16e-13 5.77e-14

US electric grid Indeno(1,2,3-cd)pyrene model/secondary 4.67e-13 5.22e-14

US electric grid Fluoranthene model/secondary 4.52e-13 5.06e-14

LPG Production 2,4-Dinitrotoluene secondary 4.39e-13 4.91e-14

US electric grid Pyrene model/secondary 3.74e-13 4.18e-14

LPG Production o-xylene secondary 2.70e-13 3.02e-14

US electric grid o-xylene model/secondary 2.69e-13 3.00e-14

US electric grid Benzo[g,h,i]perylene model/secondary 2.55e-13 2.85e-14

US electric grid Benzo[a]pyrene model/secondary 2.41e-13 2.70e-14

LPG Production Ethylbenzene secondary 2.19e-13 2.45e-14

US electric grid 2-Methylnaphthalene model/secondary 1.89e-13 2.11e-14

US electric grid 5-Methyl chrysene model/secondary 1.40e-13 1.56e-14

LPG Production Methyl tert-butyl ether secondary 1.10e-13 1.23e-14

LPG Production Phenanthrene secondary 8.93e-14 9.98e-15

LPG Production Styrene secondary 8.01e-14 8.96e-15

LPG Production Vinyl acetate secondary 7.82e-14 8.74e-15

LPG Production 3-Methylcholanthrene secondary 7.38e-14 8.26e-15

US electric grid Dibenzo[a,h]anthracene model/secondary 6.19e-14 6.92e-15

LPG Production Zinc (+2) secondary 4.62e-14 5.17e-15

LPG Production Ethylene dibromide secondary 3.16e-14 3.54e-15

LPG Production 1,1,1-Trichloroethane secondary 2.98e-14 3.33e-15

LPG Production 2-Methylnaphthalene secondary 2.37e-14 2.65e-15

LPG Production Ethyl Chloride secondary 2.11e-14 2.36e-15

LPG Production Chlorine secondary 2.10e-14 2.34e-15

LPG Production Cumene secondary 1.79e-14 2.00e-15

US electric grid Anthracene model/secondary 1.64e-14 1.84e-15

LPG Production Acetophenone secondary 1.11e-14 1.24e-15

LPG Production Biphenyl secondary 1.07e-14 1.19e-15

LPG Production Acenaphthylene secondary 8.43e-15 9.43e-16

LPG Production Acenaphthene secondary 7.02e-15 7.86e-16

LPG Production Nickel cmpds secondary 5.47e-15 6.12e-16

LPG Production Benzo[a]anthracene secondary 4.92e-15 5.50e-16

LPG Production Chrysene secondary 4.72e-15 5.27e-16

LPG Production Lead cmpds secondary 4.60e-15 5.14e-16

LPG Production Indeno(1,2,3-cd)pyrene secondary 3.66e-15 4.09e-16

LPG Production Benzo[b,j,k]fluoranthene secondary 2.90e-15 3.24e-16

LPG Production Mercury compounds secondary 2.78e-15 3.11e-16

LPG Production Benzo[a]pyrene secondary 2.69e-15 3.01e-16

LPG Production Fluorene secondary 2.60e-15 2.91e-16

LPG Production Pyrene secondary 2.25e-15 2.52e-16
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LPG Production Benzo[g,h,i]perylene secondary 2.19e-15 2.44e-16

LPG Production Fluoranthene secondary 2.12e-15 2.37e-16

LPG Production HALON-1301 secondary 2.00e-15 2.24e-16

LPG Production Benzo[b]fluoranthene secondary 1.96e-15 2.20e-16

LPG Production Dibenzo[a,h]anthracene secondary 1.40e-15 1.56e-16

LPG Production 5-Methyl chrysene secondary 5.80e-16 6.48e-17

LPG Production Halogenated matter (organic) secondary 4.60e-16 5.14e-17

US electric grid 2,3,7,8-TCDF model/secondary 3.24e-16 3.62e-17

LPG Production Anthracene secondary 9.78e-17 1.09e-17

LPG Production Halogenated hydrocarbons (unspecified) secondary 1.15e-18 1.29e-19

Natural Gas Prod. Halogenated hydrocarbons (unspecified) secondary -1.95e-18 -2.18e-19

LCD incineration Halogenated hydrocarbons (unspecified) secondary -2.06e-17 -2.31e-18

Fuel Oil #4 Prod. Halogenated hydrocarbons (unspecified) secondary -4.72e-16 -5.28e-17

Natural Gas Prod. Halogenated matter (organic) secondary -7.81e-16 -8.73e-17

Natural Gas Prod. HALON-1301 secondary -3.40e-15 -3.80e-16

Natural Gas Prod. Mercury compounds secondary -4.73e-15 -5.29e-16

Natural Gas Prod. Lead cmpds secondary -7.81e-15 -8.73e-16

Natural Gas Prod. Nickel cmpds secondary -9.29e-15 -1.04e-15

LCD incineration Halogenated matter (organic) secondary -1.19e-14 -1.33e-15

Natural Gas Prod. Anthracene secondary -3.17e-14 -3.54e-15

LCD incineration HALON-1301 secondary -5.17e-14 -5.79e-15

Fuel Oil #4 Prod. Anthracene secondary -5.55e-14 -6.21e-15

Natural Gas Prod. 5-Methyl chrysene secondary -8.45e-14 -9.45e-15

LCD incineration Nickel cmpds secondary -1.42e-13 -1.58e-14

Fuel Oil #4 Prod. Halogenated matter (organic) secondary -1.89e-13 -2.11e-14

LCD incineration Dibenzo[a,h]anthracene secondary -2.91e-13 -3.26e-14

Fuel Oil #4 Prod. 5-Methyl chrysene secondary -3.50e-13 -3.91e-14

Natural Gas Prod. Benzo[b,j,k]fluoranthene secondary -4.23e-13 -4.73e-14

LCD incineration Benzo[b]fluoranthene secondary -4.31e-13 -4.82e-14

Natural Gas Prod. Fluoranthene secondary -4.85e-13 -5.42e-14

Natural Gas Prod. Fluorene secondary -5.43e-13 -6.07e-14

Fuel Oil #4 Prod. Dibenzo[a,h]anthracene secondary -6.88e-13 -7.70e-14

Natural Gas Prod. Pyrene secondary -8.10e-13 -9.06e-14

Fuel Oil #4 Prod. HALON-1301 secondary -8.22e-13 -9.19e-14

Natural Gas Prod. Copper (+1 & +2) secondary -8.77e-13 -9.80e-14

Natural Gas Prod. Aromatic hydrocarbons secondary -9.37e-13 -1.05e-13

Natural Gas Prod. Dibenzo[a,h]anthracene secondary -9.38e-13 -1.05e-13

Fuel Oil #4 Prod. Benzo[b]fluoranthene secondary -9.78e-13 -1.09e-13

Natural Gas Prod. Benzo[a]pyrene secondary -1.04e-12 -1.17e-13

Natural Gas Prod. Benzo[g,h,i]perylene secondary -1.06e-12 -1.18e-13

Fuel Oil #4 Prod. Mercury compounds secondary -1.14e-12 -1.28e-13

Fuel Oil #4 Prod. Benzo[g,h,i]perylene secondary -1.15e-12 -1.28e-13

Fuel Oil #4 Prod. Fluoranthene secondary -1.24e-12 -1.39e-13

Fuel Oil #4 Prod. Pyrene secondary -1.26e-12 -1.41e-13

Natural Gas Prod. Benzo[b]fluoranthene secondary -1.38e-12 -1.54e-13

Natural Gas Prod. Acenaphthene secondary -1.49e-12 -1.67e-13

Fuel Oil #4 Prod. Fluorene secondary -1.53e-12 -1.71e-13

Natural Gas Prod. Biphenyl secondary -1.55e-12 -1.74e-13

Fuel Oil #4 Prod. Benzo[a]pyrene secondary -1.56e-12 -1.74e-13
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Natural Gas Prod. Acetophenone secondary -1.62e-12 -1.81e-13

Natural Gas Prod. Indeno(1,2,3-cd)pyrene secondary -1.63e-12 -1.83e-13

Fuel Oil #4 Prod. Benzo[b,j,k]fluoranthene secondary -1.75e-12 -1.96e-13

Natural Gas Prod. Chrysene secondary -1.79e-12 -2.00e-13

Natural Gas Prod. Benzo[a]anthracene secondary -1.86e-12 -2.08e-13

Fuel Oil #4 Prod. Lead cmpds secondary -1.89e-12 -2.11e-13

Fuel Oil #4 Prod. Indeno(1,2,3-cd)pyrene secondary -1.98e-12 -2.22e-13

Fuel Oil #4 Prod. Nickel cmpds secondary -2.25e-12 -2.51e-13

Natural Gas Prod. Acenaphthylene secondary -2.32e-12 -2.59e-13

LCD incineration Anthracene secondary -2.41e-12 -2.70e-13

Fuel Oil #4 Prod. Benzo[a]anthracene secondary -2.60e-12 -2.91e-13

Natural Gas Prod. Cumene secondary -2.61e-12 -2.91e-13

Fuel Oil #4 Prod. Chrysene secondary -2.61e-12 -2.92e-13

Natural Gas Prod. Ethyl Chloride secondary -3.08e-12 -3.44e-13

Fuel Oil #4 Prod. Acenaphthene secondary -3.83e-12 -4.28e-13

Natural Gas Prod. 1,1,1-Trichloroethane secondary -4.35e-12 -4.86e-13

Natural Gas Prod. Ethylene dibromide secondary -4.61e-12 -5.16e-13

Natural Gas Prod. Cadmium cmpds secondary -4.65e-12 -5.20e-13

Fuel Oil #4 Prod. Acenaphthylene secondary -4.90e-12 -5.48e-13

LCD incineration 2-Methylnaphthalene secondary -5.65e-12 -6.31e-13

Fuel Oil #4 Prod. Biphenyl secondary -6.43e-12 -7.19e-13

Fuel Oil #4 Prod. Acetophenone secondary -6.71e-12 -7.50e-13

Fuel Oil #4 Prod. Chlorine secondary -1.04e-11 -1.17e-12

Fuel Oil #4 Prod. Cumene secondary -1.08e-11 -1.21e-12

Natural Gas Prod. Vinyl acetate secondary -1.14e-11 -1.27e-12

Natural Gas Prod. Styrene secondary -1.17e-11 -1.31e-12

Fuel Oil #4 Prod. 2-Methylnaphthalene secondary -1.20e-11 -1.34e-12

LCD incineration Chlorine secondary -1.26e-11 -1.40e-12

Fuel Oil #4 Prod. Ethyl Chloride secondary -1.27e-11 -1.42e-12

LCD incineration Copper (+1 & +2) secondary -1.34e-11 -1.49e-12

LCD incineration Aromatic hydrocarbons secondary -1.43e-11 -1.60e-12

LCD incineration Zinc (+2) secondary -1.45e-11 -1.62e-12

Natural Gas Prod. Methyl tert-butyl ether secondary -1.60e-11 -1.79e-12

LCD incineration 3-Methylcholanthrene secondary -1.76e-11 -1.97e-12

Natural Gas Prod. 2-Methylnaphthalene secondary -1.79e-11 -2.00e-12

Fuel Oil #4 Prod. 1,1,1-Trichloroethane secondary -1.80e-11 -2.01e-12

Fuel Oil #4 Prod. Ethylene dibromide secondary -1.91e-11 -2.13e-12

Fuel Oil #4 Prod. Zinc (+2) secondary -2.12e-11 -2.37e-12

LCD incineration 5-Methyl chrysene secondary -2.12e-11 -2.37e-12

Natural Gas Prod. Phenanthrene secondary -2.33e-11 -2.61e-12

LCD incineration Benzo[g,h,i]perylene secondary -2.63e-11 -2.94e-12

Natural Gas Prod. Aluminum (elemental) secondary -2.81e-11 -3.15e-12

LCD incineration Dichlorobenzene (mixed isomers) secondary -3.18e-11 -3.55e-12

Natural Gas Prod. Ethylbenzene secondary -3.20e-11 -3.58e-12

LCD incineration Benzo[a]pyrene secondary -3.69e-11 -4.13e-12

Fuel Oil #4 Prod. 3-Methylcholanthrene secondary -3.74e-11 -4.18e-12

Fuel Oil #4 Prod. Vinyl acetate secondary -4.71e-11 -5.27e-12

Fuel Oil #4 Prod. Styrene secondary -4.83e-11 -5.40e-12

LCD incineration Pyrene secondary -5.06e-11 -5.66e-12

Fuel Oil #4 Prod. Phenanthrene secondary -5.20e-11 -5.81e-12

Natural Gas Prod. Chromium (III) secondary -5.33e-11 -5.96e-12
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Natural Gas Prod. 3-Methylcholanthrene secondary -5.59e-11 -6.25e-12

LCD incineration Indeno(1,2,3-cd)pyrene secondary -5.92e-11 -6.62e-12

Natural Gas Prod. 2,4-Dinitrotoluene secondary -6.40e-11 -7.16e-12

LCD incineration Fluoranthene secondary -6.52e-11 -7.29e-12

Fuel Oil #4 Prod. Methyl tert-butyl ether secondary -6.62e-11 -7.40e-12

LCD incineration Benzo[a]anthracene secondary -7.75e-11 -8.67e-12

Natural Gas Prod. Chlorobenzene secondary -8.05e-11 -9.00e-12

LCD incineration Fluorene secondary -8.35e-11 -9.34e-12

Natural Gas Prod. Dichloromethane secondary -9.62e-11 -1.08e-11

LCD incineration Chrysene secondary -9.68e-11 -1.08e-11

Natural Gas Prod. Bromoform secondary -9.96e-11 -1.11e-11

Natural Gas Prod. 1,2-Dichloroethane secondary -1.02e-10 -1.14e-11

LCD incineration Benzo[b,j,k]fluoranthene secondary -1.06e-10 -1.19e-11

Natural Gas Prod. Barium cmpds secondary -1.06e-10 -1.19e-11

Natural Gas Prod. Methyl methacrylate secondary -1.22e-10 -1.36e-11

Natural Gas Prod. Silicon secondary -1.23e-10 -1.37e-11

Fuel Oil #4 Prod. Ethylbenzene secondary -1.32e-10 -1.47e-11

Natural Gas Prod. Tetrachloroethylene secondary -1.40e-10 -1.57e-11

Natural Gas Prod. Methyl ethyl ketone secondary -1.43e-10 -1.60e-11

Fuel Oil #4 Prod. o-xylene secondary -1.43e-10 -1.60e-11

Natural Gas Prod. Chlorine secondary -1.57e-10 -1.75e-11

LCD incineration Acenaphthene secondary -1.67e-10 -1.87e-11

Natural Gas Prod. Zinc (+2) secondary -1.74e-10 -1.94e-11

Natural Gas Prod. Isophorone secondary -1.77e-10 -1.98e-11

Natural Gas Prod. Dimethyl sulfate secondary -1.84e-10 -2.06e-11

Fuel Oil #4 Prod. Chromium (III) secondary -2.04e-10 -2.29e-11

Fuel Oil #4 Prod. Copper (+1 & +2) secondary -2.12e-10 -2.37e-11

Fuel Oil #4 Prod. Aromatic hydrocarbons secondary -2.27e-10 -2.54e-11

LCD incineration Acenaphthylene secondary -2.41e-10 -2.70e-11

Fuel Oil #4 Prod. 2,4-Dinitrotoluene secondary -2.65e-10 -2.96e-11

Fuel Oil #4 Prod. Chlorobenzene secondary -3.33e-10 -3.72e-11

Natural Gas Prod. Di(2-ethylhexyl)phthalate secondary -3.85e-10 -4.31e-11

LCD incineration Biphenyl secondary -3.90e-10 -4.36e-11

Fuel Oil #4 Prod. Dichloromethane secondary -3.98e-10 -4.45e-11

LCD incineration Acetophenone secondary -4.07e-10 -4.55e-11

Fuel Oil #4 Prod. Bromoform secondary -4.12e-10 -4.61e-11

Fuel Oil #4 Prod. 1,2-Dichloroethane secondary -4.20e-10 -4.70e-11

Natural Gas Prod. Cadmium secondary -4.65e-10 -5.20e-11

Natural Gas Prod. Propionaldehyde secondary -5.02e-10 -5.61e-11

Natural Gas Prod. Acetaldehyde secondary -5.02e-10 -5.61e-11

Fuel Oil #4 Prod. Methyl methacrylate secondary -5.04e-10 -5.64e-11

Fuel Oil #4 Prod. Tetrachloroethylene secondary -5.81e-10 -6.50e-11

Fuel Oil #4 Prod. Methyl ethyl ketone secondary -5.90e-10 -6.60e-11

Natural Gas Prod. Mercury secondary -6.23e-10 -6.97e-11

Natural Gas Prod. Methyl hydrazine secondary -6.53e-10 -7.31e-11

LCD incineration Cumene secondary -6.53e-10 -7.31e-11

LCD incineration Aluminum (elemental) secondary -7.02e-10 -7.85e-11

Fuel Oil #4 Prod. 1,4-Dichlorobenzene secondary -7.13e-10 -7.97e-11

Fuel Oil #4 Prod. Isophorone secondary -7.31e-10 -8.18e-11
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Fuel Oil #4 Prod. Dimethyl sulfate secondary -7.63e-10 -8.53e-11

LCD incineration Ethyl Chloride secondary -7.72e-10 -8.64e-11

Natural Gas Prod. Cobalt secondary -8.74e-10 -9.78e-11

Natural Gas Prod. Methyl chloride secondary -9.03e-10 -1.01e-10

Natural Gas Prod. Beryllium secondary -9.26e-10 -1.04e-10

Natural Gas Prod. Aluminum (+3) secondary -9.48e-10 -1.06e-10

Natural Gas Prod. 1,4-Dichlorobenzene secondary -1.07e-09 -1.19e-10

LCD incineration 1,1,1-Trichloroethane secondary -1.09e-09 -1.22e-10

Natural Gas Prod. Acrolein secondary -1.11e-09 -1.25e-10

Fuel Oil #4 Prod. Cadmium cmpds secondary -1.12e-09 -1.26e-10

LCD incineration Ethylene dibromide secondary -1.16e-09 -1.29e-10

Fuel Oil #4 Prod. Toluene secondary -1.35e-09 -1.50e-10

Natural Gas Prod. o-xylene secondary -1.52e-09 -1.70e-10

Fuel Oil #4 Prod. Di(2-ethylhexyl)phthalate secondary -1.59e-09 -1.78e-10

Natural Gas Prod. PM-10 secondary -1.63e-09 -1.83e-10

Fuel Oil #4 Prod. Cadmium secondary -1.90e-09 -2.12e-10

Fuel Oil #4 Prod. Mercury secondary -2.05e-09 -2.30e-10

Fuel Oil #4 Prod. Propionaldehyde secondary -2.07e-09 -2.32e-10

Fuel Oil #4 Prod. Acetaldehyde secondary -2.07e-09 -2.32e-10

Natural Gas Prod. Chloroform secondary -2.09e-09 -2.34e-10

LCD incineration Xylene (mixed isomers) secondary -2.22e-09 -2.48e-10

LCD incineration Phenanthrene secondary -2.61e-09 -2.91e-10

Natural Gas Prod. Benzyl chloride secondary -2.69e-09 -3.01e-10

Fuel Oil #4 Prod. Methyl hydrazine secondary -2.70e-09 -3.02e-10

Natural Gas Prod. Toluene secondary -2.86e-09 -3.20e-10

LCD incineration Vinyl acetate secondary -2.86e-09 -3.20e-10

LCD incineration Styrene secondary -2.93e-09 -3.28e-10

LCD incineration Silicon secondary -3.07e-09 -3.43e-10

Fuel Oil #4 Prod. Beryllium secondary -3.31e-09 -3.71e-10

Natural Gas Prod. Carbon disulfide secondary -3.43e-09 -3.84e-10

Fuel Oil #4 Prod. Methyl chloride secondary -3.73e-09 -4.18e-10

LCD incineration Methyl tert-butyl ether secondary -4.01e-09 -4.49e-10

Fuel Oil #4 Prod. Acrolein secondary -4.61e-09 -5.15e-10

Natural Gas Prod. Phenol secondary -4.83e-09 -5.40e-10

Natural Gas Prod. Nitrate secondary -4.98e-09 -5.57e-10

Fuel Oil #4 Prod. Cobalt secondary -6.12e-09 -6.85e-10

LCD incineration Chloroacetophenone secondary -6.74e-09 -7.54e-10

Natural Gas Prod. Lead secondary -7.17e-09 -8.02e-10

LCD incineration Ethylbenzene secondary -7.87e-09 -8.80e-10

Fuel Oil #4 Prod. Chloroform secondary -8.65e-09 -9.67e-10

Natural Gas Prod. Cyanide (-1) secondary -9.61e-09 -1.07e-09

Fuel Oil #4 Prod. Aluminum (elemental) secondary -1.06e-08 -1.19e-09

Fuel Oil #4 Prod. Benzyl chloride secondary -1.11e-08 -1.24e-09

LCD incineration Chromium (III) secondary -1.13e-08 -1.27e-09

Natural Gas Prod. Manganese secondary -1.31e-08 -1.46e-09

Fuel Oil #4 Prod. Carbon disulfide secondary -1.42e-08 -1.59e-09

LCD incineration Aluminum (+3) secondary -1.44e-08 -1.61e-09

LCD incineration 2,4-Dinitrotoluene secondary -1.61e-08 -1.80e-09

Natural Gas Prod. Copper secondary -1.75e-08 -1.95e-09

Natural Gas Prod. Bromomethane secondary -1.83e-08 -2.05e-09

Natural Gas Prod. 2-Chloroacetophenone secondary -1.85e-08 -2.07e-09
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Natural Gas Prod. Barium secondary -1.95e-08 -2.18e-09

LCD incineration Chlorobenzene secondary -2.02e-08 -2.26e-09

Natural Gas Prod. Hydrogen sulfide secondary -2.23e-08 -2.49e-09

LCD incineration Dichloromethane secondary -2.41e-08 -2.69e-09

LCD incineration Bromoform secondary -2.50e-08 -2.79e-09

LCD incineration 1,2-Dichloroethane secondary -2.53e-08 -2.83e-09

Fuel Oil #4 Prod. Barium cmpds secondary -2.57e-08 -2.87e-09

Fuel Oil #4 Prod. Lead secondary -2.94e-08 -3.29e-09

LCD incineration Methyl methacrylate secondary -3.06e-08 -3.42e-09

LCD incineration Dimethylbenzanthracene secondary -3.12e-08 -3.49e-09

Natural Gas Prod. Chromium (VI) secondary -3.13e-08 -3.50e-09

LCD incineration Tetrachloroethylene secondary -3.50e-08 -3.91e-09

LCD incineration Methyl ethyl ketone secondary -3.58e-08 -4.00e-09

Fuel Oil #4 Prod. Barium secondary -3.61e-08 -4.04e-09

Fuel Oil #4 Prod. Cyanide (-1) secondary -3.97e-08 -4.44e-09

Natural Gas Prod. Nickel secondary -4.07e-08 -4.55e-09

LCD incineration PM-10 secondary -4.08e-08 -4.56e-09

Natural Gas Prod. Naphthalene secondary -4.31e-08 -4.82e-09

LCD incineration Isophorone secondary -4.43e-08 -4.96e-09

LCD incineration Dimethyl sulfate secondary -4.62e-08 -5.17e-09

Fuel Oil #4 Prod. Silicon secondary -4.64e-08 -5.19e-09

LCD incineration Toluene secondary -4.73e-08 -5.29e-09

Fuel Oil #4 Prod. Manganese secondary -5.28e-08 -5.91e-09

Fuel Oil #4 Prod. Naphthalene secondary -5.29e-08 -5.91e-09

Fuel Oil #4 Prod. Dimethylbenzanthracene secondary -6.37e-08 -7.12e-09

LCD incineration Cadmium secondary -6.38e-08 -7.13e-09

Fuel Oil #4 Prod. Bromomethane secondary -7.56e-08 -8.46e-09

LCD incineration Phenol secondary -7.60e-08 -8.50e-09

Fuel Oil #4 Prod. 2-Chloroacetophenone secondary -7.64e-08 -8.55e-09

LCD incineration Mercury secondary -8.42e-08 -9.42e-09

Fuel Oil #4 Prod. Copper secondary -8.86e-08 -9.90e-09

Natural Gas Prod. Dimethylbenzanthracene secondary -9.51e-08 -1.06e-08

LCD incineration Di(2-ethylhexyl)phthalate secondary -9.66e-08 -1.08e-08

Fuel Oil #4 Prod. Nitrate secondary -1.04e-07 -1.17e-08

Fuel Oil #4 Prod. Chromium (VI) secondary -1.20e-07 -1.34e-08

LCD incineration Cobalt secondary -1.24e-07 -1.39e-08

LCD incineration Acetaldehyde secondary -1.26e-07 -1.41e-08

LCD incineration Propionaldehyde secondary -1.26e-07 -1.41e-08

Natural Gas Prod. Antimony secondary -1.47e-07 -1.65e-08

LCD incineration Methyl hydrazine secondary -1.64e-07 -1.83e-08

LCD incineration Beryllium secondary -1.94e-07 -2.18e-08

LCD incineration Methyl chloride secondary -2.26e-07 -2.53e-08

Fuel Oil #4 Prod. Aluminum (+3) secondary -2.29e-07 -2.56e-08

LCD incineration Copper secondary -2.67e-07 -2.99e-08

LCD incineration Acrolein secondary -2.79e-07 -3.12e-08

Fuel Oil #4 Prod. Antimony secondary -4.21e-07 -4.70e-08

LCD incineration Hexane secondary -4.88e-07 -5.46e-08

LCD incineration Hydrogen sulfide secondary -5.13e-07 -5.74e-08

LCD incineration Chloroform secondary -5.22e-07 -5.84e-08
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Natural Gas Prod. Hydrofluoric acid secondary -5.77e-07 -6.45e-08

Natural Gas Prod. Phosphorus (yellow or white) secondary -5.86e-07 -6.55e-08

LCD incineration Pentane secondary -6.12e-07 -6.84e-08

Fuel Oil #4 Prod. PM-10 secondary -6.18e-07 -6.91e-08

LCD incineration Benzyl chloride secondary -6.74e-07 -7.54e-08

LCD incineration Ethane secondary -7.29e-07 -8.16e-08

Fuel Oil #4 Prod. Nickel secondary -7.65e-07 -8.55e-08

Natural Gas Prod. Molybdenum secondary -7.65e-07 -8.56e-08

LCD incineration Carbon disulfide secondary -8.60e-07 -9.62e-08

LCD incineration Barium secondary -8.87e-07 -9.92e-08

Fuel Oil #4 Prod. Hexane secondary -9.00e-07 -1.01e-07

Fuel Oil #4 Prod. Phenol secondary -1.16e-06 -1.30e-07

LCD incineration Nitrate secondary -1.17e-06 -1.30e-07

Fuel Oil #4 Prod. Pentane secondary -1.30e-06 -1.45e-07

LCD incineration Naphthalene secondary -1.31e-06 -1.47e-07

Natural Gas Prod. Hexane secondary -1.34e-06 -1.50e-07

Fuel Oil #4 Prod. Ethane secondary -1.55e-06 -1.73e-07

Natural Gas Prod. Pentane secondary -1.94e-06 -2.17e-07

Natural Gas Prod. Ethane secondary -2.31e-06 -2.59e-07

Fuel Oil #4 Prod. Zinc (elemental) secondary -2.35e-06 -2.63e-07

Fuel Oil #4 Prod. Hydrofluoric acid secondary -2.38e-06 -2.67e-07

LCD incineration Cyanide (-1) secondary -2.41e-06 -2.69e-07

Natural Gas Prod. Zinc (elemental) secondary -2.81e-06 -3.15e-07

LCD incineration Manganese secondary -3.17e-06 -3.55e-07

Natural Gas Prod. Nitrous oxide secondary -3.82e-06 -4.28e-07

Natural Gas Prod. Selenium secondary -4.02e-06 -4.49e-07

Fuel Oil #4 Prod. Molybdenum secondary -4.28e-06 -4.79e-07

Natural Gas Prod. Fluorides (F-) secondary -4.48e-06 -5.01e-07

LCD incineration Bromomethane secondary -4.59e-06 -5.13e-07

LCD incineration Nickel secondary -6.29e-06 -7.04e-07

LCD incineration Molybdenum secondary -6.45e-06 -7.21e-07

LCD incineration Chromium (VI) secondary -6.65e-06 -7.44e-07

Fuel Oil #4 Prod. Ammonia secondary -7.26e-06 -8.12e-07

Fuel Oil #4 Prod. Hydrogen sulfide secondary -8.41e-06 -9.41e-07

Natural Gas Prod. Formaldehyde secondary -9.17e-06 -1.03e-06

LCD incineration Antimony secondary -1.40e-05 -1.56e-06

LCD incineration Zinc (elemental) secondary -1.65e-05 -1.84e-06

Fuel Oil #4 Prod. Fluorides (F-) secondary -1.75e-05 -1.95e-06

Fuel Oil #4 Prod. Selenium secondary -1.77e-05 -1.98e-06

Natural Gas Prod. Hydrochloric acid secondary -2.11e-05 -2.37e-06

Natural Gas Prod. Vanadium secondary -2.30e-05 -2.58e-06

Fuel Oil #4 Prod. Phosphorus (yellow or white) secondary -2.63e-05 -2.94e-06

LCD incineration Ammonia secondary -3.04e-05 -3.40e-06

LCD incineration Phosphorus (yellow or white) secondary -3.56e-05 -3.98e-06

Fuel Oil #4 Prod. Nitrous oxide secondary -4.08e-05 -4.56e-06

Fuel Oil #4 Prod. Hydrochloric acid secondary -8.74e-05 -9.77e-06

Natural Gas Prod. Ammonia secondary -8.90e-05 -9.96e-06

Natural Gas Prod. Sulfur oxides secondary -9.13e-05 -1.02e-05

Natural Gas Prod. Arsenic secondary -1.04e-04 -1.17e-05

Natural Gas Prod. PM secondary -1.37e-04 -1.53e-05

LCD incineration Hydrofluoric acid secondary -1.45e-04 -1.62e-05



APPENDIX M

Table M-40.  LCD LCIA Results for the Terrestrial Ecotoxicity Impact Category
Process Group Material LCI Data Type Terrestrial Toxicity

(tox-kg)

% of Total

M-297

Fuel Oil #4 Prod. PM secondary -2.87e-04 -3.21e-05

LCD incineration Formaldehyde secondary -2.89e-04 -3.24e-05

Fuel Oil #4 Prod. Formaldehyde secondary -3.65e-04 -4.08e-05

Fuel Oil #4 Prod. Arsenic secondary -5.00e-04 -5.59e-05

LCD incineration Nitrous oxide secondary -6.75e-04 -7.55e-05

LCD incineration Vanadium secondary -7.59e-04 -8.49e-05

LCD incineration Selenium secondary -9.94e-04 -1.11e-04

LCD incineration Fluorides (F-) secondary -1.01e-03 -1.13e-04

Fuel Oil #4 Prod. Nitrogen oxides secondary -1.27e-03 -1.43e-04

Fuel Oil #4 Prod. Benzene secondary -1.71e-03 -1.91e-04

Fuel Oil #4 Prod. Sulfur oxides secondary -1.74e-03 -1.94e-04

Fuel Oil #4 Prod. Methane secondary -1.85e-03 -2.07e-04

LCD incineration Benzene secondary -2.08e-03 -2.32e-04

Fuel Oil #4 Prod. Vanadium secondary -2.86e-03 -3.20e-04

LCD incineration Hydrochloric acid secondary -3.08e-03 -3.44e-04

Natural Gas Prod. Nitrogen oxides secondary -3.09e-03 -3.45e-04

LCD incineration Nitrogen oxides secondary -9.31e-03 -1.04e-03

LCD incineration Methane secondary -9.85e-03 -1.10e-03

Fuel Oil #4 Prod. Carbon monoxide secondary -9.96e-03 -1.11e-03

LCD incineration PM secondary -1.20e-02 -1.34e-03

LCD incineration Carbon monoxide secondary -1.44e-02 -1.61e-03

Natural Gas Prod. Methane secondary -1.66e-02 -1.86e-03

LCD incineration Sulfur oxides secondary -1.75e-02 -1.96e-03

Natural Gas Prod. Carbon monoxide secondary -2.11e-02 -2.36e-03

LCD incineration Arsenic secondary -2.50e-02 -2.80e-03

Natural Gas Prod. Benzene secondary -2.50e-02 -2.80e-03

Total End-of-life 1.46e-02 1.63e-03

Total All Life-cycle Stages 8.94e+02 1.00e+02
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